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INTRODUCTION. 


Mr. Norvon, in a Work® lately published in Madens, ob- 
serves :-@ Our mission, here, really is, to teach the Natives 
to govern themsclves ; and, whether that shall be sooncr or 
later ; our policy, I take it, (to put it upon no noblor motive) 
is, so to arrange the interim, that when tho separation takes 
place, it may leaye upon tho minds and recollections of the 
* respective partics, \sense of obligations and benefits confer- 
* xed, on the one hands and of duty performed on the other.” 
T concur entirely in these sentiments ;—I think, and in- 
: deed I presume we all think, that we have been placed here 
-gto educate the people; applying the word in its largest and 
, most liberal sense. 
‘With these viows, it has always appeared to me, that men 
in authority in India, from the highest to the lowest, should 
, regulate all their public acts, eal eats to this great ob- 
"jects the leading on the Native population to a higher and 
- more honorable position, among the great family of man, 
+ Many complaints have been mado daring the late discus- 
: sion, of evil that has been donc; still more, of good that has 
i been left undone. Wo hear of bad law—oppressive taxi- 
‘tion—neglect of public works—and similar neglect in the 
- establishment of Schools. Among these and many other im- 
portant questions, which havo been lately discussed ; unques- 
, Wenably, one of the most important is that of the “ Commu- 
‘nications :” Uhe means of transport, whether for internal traftic, 
_ or for forcign commerce. 


* Teltoy (o Robert Lowe, Kay, 
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In evidence before Parliament—in official reports—in 
pamphlets and newspapers—much has been sgjd, and much 
written upon this subject; but the th®“and circumstances 
have not becn fayorable to a calm, dispassionate considera 
tion of this} or any other subject, connected with the “ Indian 
question.” 

The writers and talkers have, as usual, ranged themselves 
in two parties, ‘The one exaggerates ‘the virtues and good 
deeds of the Government; the other pronounced nothing 
done, and the whole country going to the dogs. The truth, 
as usual, lies between the two. ‘Che country is advancing, 
not so fast as it ought—the Government have done much ; 
but left more undone, } 

A book lately published upon “ pany Waals in India,” 
by Colonel Cotton, professes to treat’ chiefly of roads, and 
other means of communication in India: as they have been,— 
as they are,—as they ought to be. ‘The writer disapproves 
of the proposed railroads, “ as worse than useless,” and puts* 
forth a scheme for providing the country with 15,000 miles 
of “low speed” railroads (anglicé, “ tramways’) “ at once.” 

Colonel Cotton is an officer of experience and of well 
earned reputation: angf iis opinions upon this, or upon any 
other professional question, are not to be lightly disputed. 

The subject is one, however, of vital importance to the in- 
terests of the people of India, It demands, therefore, the 
most careful and dispassionate consideration; and the mere 
fact of a writer giving, to this or that view of the matter, the 
stamp of high professional character, should put us on our 
guard; lest, in coming to a decision upon a subject of such 
importance, we accept assertion in lieu of argument; and take 
upon trust, facts and opinions, which it is our duty carefully 
and impartially to investigate, for ourselves. 

T differ from Colonel Cotton; and consider that the con- 
struction of the trunk lines of railways, as now sanctioned, 
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is not only one of the boldest, but one of the wisest mea- 
sures that the Government of this country ever undertook : 
that it especially tacrks the commencement of a new state 
of things among the people—new principles of government 
among their rulers. 

I believe that any thing short of these works—such for 
example as these tramways, or low-speed railways—would 
fail to answer the same.purpose: that, bencficial to some 
extent, Srey would be wanting in the very charactoristics 
most essential to us here: that they would ultimately rather 
retard than promote, the dissemination among the people, of 
that moral and intellectual light, upon which, and which alone, 
their advance in material wealth must depend. 

Tt is not my invyption to enter into any discussion of the 
various topics introducéd by Colonel Cotton, in conncetion 
with the public work question. In fact, I find “ one idea” 
enongh for any ordinary man of business to deal with at a 
time. 

My business is not now with the important question of ir- 
rigation, nor making of salt, nor even the gencral value of 
water to a thirsty people—but the roads, or rather the rail- 
roads, as they ought to be, and, as Khope and belicye, they 
are about to be. ‘ 

T propose, therefore, to consider some of the arguments 
which Colonel Cotton has advanced in favor of his own views, 
and in objection to the present undertakings. 

That officer proposes a system of tramways* in prefer- 
ence to railways on the score of economy —economy in time 
economy in first cost—resulting, according to his calcula- 
tions, in the saving of enormous sums of moncy within a few 
years, : 


* Tuse the term, as conveying to the geneval reader a more cornet 
nation of the question at issue, than that of low speed snilway as applied 
to the one, and high speed to the other, ‘The works proposed for Indix are 
railways ag generally understood—not * high speed” raihyays. 

. 


4 


In attempting to prove this Colonel Cotton has, as I shall 
show, ; 

Ast. Overstated the cost of railways: 

2nd. Underestimated the cost of tramways. 

3rd. Greatly overestimated the time required to lay down 
the railways. 

4th, Almost as much exaggerated the facility with which 
the tramways might be constructed. 

5th. His calculations are vitiated throughout# by his 
claiming for this cheap, and inferior description of railway, not 
merely an equality, but generally absolute superioxity, over 
the more perfect and expensive work, in respect to cost of 
traction* and working expenses. Thus, in fact, begging the 
whole question—since it is solely, and oparely, with a view 
of reducing to a minimum these very costs, that greater out- 
lay is recommended in the construction of the “ railway.” 

It is not necessary that I should take the Colonel’s caleu- 
lations page by page, for the above crrors lic at the bottom 
of them all, 

There are, however, other points, in which Colonel Cotton’s 
arguments are seriously defective. THe omits, or makes only 
an occasional passing gllusion to, the superior capacity for 
creating traffic, posses%ed by the railway. In his calcula- 
tions it is ignored wholly. : 

While pointing out one line in India (the Bengal) which 
will have more traffic upon it than it can carry; and highly 
estimating the probable traffic on other lines; he recom- 
mends tramways for all: and seems to overlook the fact, 
that. their capacity for performing any amount of work is 
far below that of railways. 

Farther, Colonel Cotton assumes an arbitrary and variable, 


* Tn one place (page 140) the Colonol assumes, that whatever differ- 
ence there may be in the cost of traction on the two lines, would be 
made up by the greater speed of the railways; which cannot be allowed. 


5 


though generally much too large, amount of traflic; con- 
founding tr affig that i is, or may be supposed to exist, with that 
yet to be created bythe very works in question, 

He thus exhibits enormous sums of money “ lost” while 
the railways are being laid down. . ‘The fact, as applied to 
this country at large, being, that the trallic at present is 
light ; and that we must look to the railway as the jristru- 
ment best calculated to stimulate and extend it. 

The thject of constructing a perfect railway is, to facili- 
tate the most economical application of steam, as the motive 
power. The one great object in view in the construction of, 
and other arrangements connected with, this or that particu- 
lar line of ‘railway is, or ought to be, the most economical, 
most effectual, anc\therefore most beneficial, employment of 
that power. 

This is the problem, on the solution of which depends 
the gauge, the weight of rails, the curves, the gradients, &c. 

It is not quite clear whether Colonel Cotton has an idea 
of working his lines by steam. From the system on which 
he proposes to construct them, I conclude that he docs not ; 
though steam power is in one place alluded to, as cheaper 
than that of bullocks. - 

Tf it had heen clearly stated, that the application of steam 
was an essential feature in his system; I should have left 
what I conceive to be the defects in that system to work 
their own cure. 

If his calculations were reccived, and his views adopted, 
doubtless disappointment and loss would follow the attempt 
to carry out 15,000 miles of railway at once ; but in carrying 
on the works thus begun, through the agency of practical 
_ men, acquainted with | the working and power of steam; sharp 
curves would be got "rid of, steep gradients levelled, screw 
piles would give place to solid, cheap, and durable embank- 
ments—a permanent way, adapted to the profitable employ- 
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ment of the locomotive engine, would be substituted for 
flange rails of 40 lbs. to the yard, without -alesiipns or ballast ; 
and we should then have the railways wedesire. 

L conclude, however, from several passages in the book, and 
from the description given of the proposed tramway, that 
steam could not possibly be applied ; that cattle are to fur- 
nish the motive power ;* but I must observe, that it is very 
difficult for a reader to assure himself of Colonel Cotton’s 
real views, or intentions, upon this point. r 

At page 184, among the “ conclusions,” we read of these 
cheap railways giving us a spced of 200 miles a day—while 
at page 186, they are spoken of as worked by cattle. 

I do not believe we could, under any circumstances , travel 
200 miles a day with cattle on such roads fo or, if we could, it 
would be at a cost far beyond that at" which a railroad would 
carry us 400. The climate of India is not favorable to. the 
economical application of animal power ; while, in all coun- 
tries, the maximum of useful effect, obtained by the labour of 
a horse, is at a pace of between two or three miles an hour; 
and the cost increases rapidly, beyond that. 

The line of argument which Colonel Cotton adopts, in favor 
of these cheap and inferior railroads, is this. THe assumes 
that the better class of Snilroads will cost more in time, and 
much more in money; that, in the time required for the con- 
struction of the latter, millions will be lost on the now exist- 
ing traffic of the country. 

I shall show that Colonel Cotton has made the important 
mistake of reasoning, as if the cheap railroad was, when exccut- 
ed, to be as valuable an instrument in the hands of the people 
as the other ; and I shall also show that, in fact, upon all those 
trunk lines in India where the traffic i ig likely to be heavy— 
apart from its infinitely superior yalu and i importance in a 


* It is not ensy to see how even these are to get over the screw piles.” 
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social and political point of yiew—the better class of railway 
will furnish cheaper transport than the other—that £6,000 a 
mile, laid out upon &ftch lincs is a bettcr investment than 


£2,000 on the inferior ones. 


It is impossible to read this book, without arriving at the 
conviction, that its author has brought to its composition 
much earnest zeal, but little of the spivit of patient enquiry ; 
that there is a total absence of that fairness and impartiality, 
which is*essential to the profitable discussion of questions of 


this nature. 


The book abounds in hypotheses; in statements and ar- 
guments bujlt upon a “ suppose,” a “ probably,” or a “ per- 
haps ;” and these hypotheses are always in favor of one and 
the same view of the question at issue. lustrations of this 
bias, in the author’s mind, will be found at every page, and 
in every calculation. ‘The following will suffice as an exam- 


ple, at pages 121, 122 and 123. 


+ Jixprnprrure. 


20 years at 100 lacs. £20 millions. 





‘ Bxtent of railway 


opened. ...+44. 2,000 miles 





Main lines required. 20,000 





Remaining unexecut- 
CA, eves eevee 18,000 





Esrimarr or Rusurrs. 


5,000 miles of 


road leading 
° 


” 


” 


he railways may be 


cxecuted for little more 
than half of this. 


This is uninteltigible— 
the traflie on the read 
talked of; and the saving 
by river. If there is no 
saving on river transit, 
whether in actual money 
charge, interest on goods 


out of Caleutla 


—traffic on—500,000 tons a year. 


Saving on ditto, as 
compared with 
river WUNSIb. 


150 miles on other 
lines — average 
WFC evens 

Saving on ditto, as 
compared with 
land carriage, at 
2 Annas per ton 
per mile, peran- 
RUMir vveevarve 

Ditto in 20 years, 

allowing half that 
amount for the 
whole period... . 


5,000 miles of river 
navigation tim- 
proved, at 2,000 
Rupees wv cices 


Nothing. 


50,000 dons. 


90 dacs. 


900. lacs, 


100 lacs} 


yalue, or in time, which 
is money,-there will be 
né trafic on the railway. 
Will Col. Cotton prog- 
nosticate this? At page 
‘76, Col. Cotton estimates 
the saving by railway 


-against the river at 2 Pice 


per ton per mile! 


Colonel Cotton has as- 
sumed elsewhere, page 
196, that the cost of tran- 
sit, by’railway, is 4 Pico, 
and by unmade roads, 3 
Annas—but here the sav- 


ing, instead of being rated 


2 Annas 8 Pice, is taken 
at2 Annas. The differ- 
ence in the total would 
be 180 lacs. 


Colonel Cotton has had 
much experience in these 
matters; and certainly 
ought to know the pro- 
bable cost of such works; 
but it is remarkable, that, 
what he here estimates at 
2,000 Rs. a mile, is caleu- 
lated at page 197 of the 
same book, to cost Ru- 
pees 7,500 per mile. 


° 
2,000 milesofcoast © 


canals at 3,000 
Rupees.....'... 60 lacs. 


300 males canal, on 
other facorable : 
lines @t5,000Rs. 150 lace. 


14,000 miles of 
cheup single rail- , 
toays, at 12,000 
Rupees a mile... 


1,680 lacs. 


A portion of the const 
canal in Madras has just 
been sanctioned, at an es- 
timated cost of 35,000 
Rupecs for leas than % 
miles, including 4 bridges, 
for which 6,000 Rupees 
only are allowed. ‘There 
are no locks ; but the ca- 
nal averages 30 yards iu 
width. : 

Colonel Cotton else- 
where proposes cheap 
railways at 20,000 Rupecs 
the mile; which would in- 
ercase thisitem from 1,680 
to 2,800 lacs. 


In the above calculation, the railways are estimated to cost 
Rupees 100,000 per milc ; and it is given, as an argument 
against them, that 18,000 miles, out of 20,000 required, will 
remain unexceuted. Why should they—if it can he shown 
to be desirable} that the whole 20,000 should be laid down ¢ 
‘The very questionis, not, whether 2 is better to lay down 
2,000 miles of railway against 6,000, or any other amount, of 

, tramway; but whether, on this or that particular line or lines, 
whatever their extent may be, a railway, at 60,000 Rupees, is 
preferable to a tramway, at 20,000. 

In the estimate of “ results,” 500 unfortunate miles of rail- 
way are knocked off, at once, as having “ no effects ;”” though 
this very railway, which is to be substituted for a common road, 
now carrying a large amount of trallic, in competition with 
the river, has been declared by Colonel Cotton, in another 
part of his book, to be likely to work cheaper than the river, 
by 2Pice a ton. Even this estimated saying is reduced, by o 
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summary dealing with the official statemonts of the Bengal 
people themselves, who make “ evident mistakes” (page 65,) 
because they state the present river chcrge, at 9 Pice per ton: 
and if this were taken as the fact, and I believe it to be near 
the mark, and the railway charge taken (as everywhere assum- 
ed by Colonel Cotton) at 4 Pice, the saving, upon this 500,000 
tons, would be 60 or 70 lacs annually, instead of “ nothing.” 

Then the rivere are to be improved at a very cheap® rate, 
and 50,000 tons of traflic is assumed to be in existex-ce upon 
2,700 miles of “ other rivers.” 

Coast canals are to be executed at 3,000 Rupees; which is 
rather too cheap. Under the most favorablo circumstances, 
Tdo not believe these const canals, supposing them to be 
not above 15 yards in width, could be executed, furnished 
with towing paths, occupation bridges, waste weirs and pro- 
vision for the natural drainage of the country, under double 
the sum mentioned by Colonel Cotton. 

Other canals to the extent of 3,000 miles, are estimated 
at 5,000 Rupees: these are to be “favorable lines.” Whero 
are these favorable lines? In this part of India, there are 
no favorable lines, except those on the coast. The Ganges 
canal is expected to cost 20,000 Rupees a mile, according to 
Colonel Cotton (page $16); and has very-few locks, but some 
heavy works near its head ; which do not perhaps materially 

"affect the average cost on 850 miles. . 

One of Colonel Cottof’s proposed canals, for the south of 
India, is that across the Peninsula, and through the Coimba- 
tore district ; which would require a lock every mile (page 
217). How could this be executed at 5,000 Rupces a mite? 
One lock, of the simplest construction,on the canal near Ma- 
dras, having been lately estimated at Rupees 9,000. 

Colonel Cotton assumes a traffic of 20,000 tons on his 

* The improvement of the St. Lawrence, over about 250 miles of river, 
‘was estimated some years back at Rupoes 40,000 a mile, 
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14,000 miles of railway; but, with that amount of traffic, 
even ata cost of 12,600 Rupecs, still more at that of 20,000 
Rupees a mile (according to his more detailed estimate), they 
would offer a sorry investment, as I shall show hereafter. 


Ii. 


ON TH RELATIVE cosT OF TRAMWAYS, AND RAIAVAYS— 
AND PRESENT , TRAFFIC. 





Beronre entering upon a discussion of tho relative cost of 
the two desériptions of railway ; it may be as well to ac- 
quaint ourselves, distinctly, with their soveral natures, and 
characteristics. 

Tho railways, now proposed, for the grand trunk lines in 
India, ave similar to those’ known in England. ‘Tho guage 
selected, lying between those known at home, as the “ broad” 
and “ narrow”—being in fact, five fect six inches. 

The gradients, curves, weight of rails, are such as facili- 
tate the employment of steam power, in the most ccanontical 
manner; while the breadth of guage; and the power of en- 
gino available, lead to the employment of capacious wag- 
gons, suited to the conveyance of cheap and bulky goods, 

The above characteristics, which give evidenco of a power 
to move heavy loads, with the least possible exercise of 
force, give, also, the means of moving suitable loads with 
great speed, when necessary. 

The style of road, which Colonel Cotton wishes to sub- 
stitute, is described by himself, as having “sharp curves,” 
“steep gradients,” and “light rails,” &c., the whole pro- 
jected with a view, upon which the Author particularly in- 
sists, that the “loads should not the Icast affect the road.” 
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‘The Joads must be, then, very light—the waggons small ; 
and, for a heavy, and bulky traffic very numerous ; a condi- 
tion, which all practical men know, mest in the case of heavy 
goods traflic, add greatly to the working expenses. More- 
over, it does not seem possible, that steam power could be ap- 
plied on these roads. The traffic would be broken up into 
numerous trains, and drawn by cattle. 

Colonel Cotton assumes, in his calculations, sometimes 
that the railways will cost eight—~at others ton—and, more 
frequently, twelve thousand pounds the mile ; while his 
tramways would cost £2,000. 

The estimate he has given, in support of the latter opinion, 
exhibits sundry grave omissions ; while no notice is taken 
of the effect on prices, duc to the extraordinary expedition, 
with which they are to be laid down. Here Colonel Cotton 
would have “ speed ;” but without paying for it. 


Of the probable cost of railways, we have, now, some 
experience. : 

The first section of the Bengal railway, estimated, origi- 
nally, at £6,000, will be completed, and furnished, with roll- 
ing stock for £9,000 the mile: notoriously much more than 
it ought to have cost. * 

The Bombay line, of which about 22 miles are opened, 
cost (to the best of my recollection ; I have no menns of 
refexence,) about the same. 

The first 47 miles of the Madras linc (of which the 
whole are to have bridges for double way—and half, earth- 
work for the same,) are estimated to cost without the stations, 
or the materials of the permancnt way, Rupees 607,464, 
including one stone bridge 900 fect in Iength—or, Rupces 
12,712 (£1,270) per mile. 

The materials of the permanent way, assuming Colonel 
Cotton’s data for iron, would be :— 
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Sleepers or blocks, at 3} Baye, 2,000 to 
MIC. ere ceecccsceetetcescrescees 8,600 
Rails, at 65 lbs. the eke incinding sidings, 





VOL CONS. 0... cece re cee eee ee wes. 10,400 
Chairs, 30 tons, at £8. Siedramayeonese seeseee 2,400 
Ballast, .....ccceeeee ceeeeee sine aeaie 4,000 
While the stations may be cakes: Soon . 4,000 

27,300 


The total cost, per mile, thus becomes Rupecs 40,000 or 
£4,000 ; and there are no signs, yet, of this being exceeded ; 
except in the matter of iron, which, for the purpose of com- 
parison, I haye, of course, taken in the above calculation, at 
Coloncl Cotton’s own price. 

Thus, it seems, the “superior article” can be laid down 
for Rupces 40,000 the milo, instead of Rupecs 120,000. 

I do not feel the slightest, doubt of any extent, of substan- 
tial railway, being laid down in India, with rails at 65 or 
70 lbs. the yard, for £6,000 the mile, of single line ; suppos- 
ing iron to stand at a moderate average price. 

Let us now look at Colonc) Cotton’s estimate for his rails, 


The description of railroad intended, if 1 understand the 
calculation right, consists throughout a portion of its course, 
of cutting, in which*broad flanged rails are to he laid with- 
out ballast. These rails are to weigh 40 Ibs. to the yard ; and 
their section, flange, and all, will, conscquently, be about 4 
square inches. 

On the other portion of the line, parallel girders aro to be 
laid, in lengths of 20 fect, upon cast iron columns—these 
girders, weighing 80 Ibs. to the lincal yard, and having a 
breadth of 1} inch, will be 63 inches deep. As far as we can 
judge, from the estimate, this is, literally, the wholo affair, 
We sce no framing, no cross girders, struts, or braces—and, 
though a passing allusion is made, in a previous pnge, to the 
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beams being “ stayed across” at intervals, no notice is taken 
of this in the estimate, which is as follows : 
176 cast iron posts, averaging 8 feetin Rs. 
length, and weighing 4 ewt. 85 tons, 
MES. ecco cesc cece sceessences 2,800 
176 rolled iron beams,* 20 fect long, 80 
Ibs. per yard, at 5 ewt. ench, 44 tons, 
AtLIO DON. reccecesececeeseses 4,400 
2,400 yards of broad flanged rail, at £40, 
44 tons nt £10... ..cccescceseencee 4,400 
Excavation, 16,000 cubic yards, at 1 Anna 1,000 
Sundries. ....... cccceceeeceeee eevee e 8,140 


: 15,740 
Rupees... __ 20,000 


Well may Colonel Cotton admit, that, with a railway so 
constructed with “ sharp curves? andstcep gradients,” there 
would be “ some little additional danger” to the travellers. 

In this estimate, we sce no nolice of the usnat preliminary 
expenses, of surycying and tracing ; and even the impor- 
tant item of labour, in putting together this contrivance, is 
altogether omitted. ‘Phe estimate is, however, brought up 
to Rupees 20,000 a mile, 

It will De observed, moroever, that Colonel Cotton over- 
looks the probability of having to encounter enhanced prices, 
in attempting to carry out 15,000 miles of railway “ at 
once.” He estimates at something ‘cnormons, the additional 
cost of speed in travelling ; but takes no notice of its effects 
in the execution of his works. But does it, thorefore, cost 
nothing ? 


* Theso longitudinal girdors would bear with safcty, not above ono ton 
(gross) in movement; and a road so constructed, would bo, therefore, 
quite unequal to the demands of a heavy traffic: utterly unsuited to tho 
passage of locomotives. 
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It is proposed to supply 100,000 tons of cast iron, and 
130,000 tons of rolled iron, per anntm. ‘The total quantity 
of ixon, of every kind,“exported from Great Britain, in 1851, 
was 1,296,873 tons ; of which 589,877 tons, only, were in 
the form of bar, bole, and rod. 

The total amount of tonnage, which arrived at Madras 
from England, during the last three years, was as follows. 


Tons. 
1851 ...... 24,929 
1852 ...... 25,591 
1853 ...... 19,248 


Total in three years 69,768—making an annual 
average of 23,256 tons. 

If we allow one-fourth the total amount, demanded for Ividia, 
by Colonel Cotton, to be called for at Madras: and, taking the 
highest annual amount, 25,591 tons, give up one-third lo 
dead weight, it will give us about §,000 tons available, to 
the exclusion of coals, and all ather dead weight; and, conse- 
quently, with a certain rise in freight for our iron from Boge 
land. We should require 45 years to bring out the iron 
for the tramways in this Presidency, supposing its share lo 
he 3,000 out of these 15,000 miles, which are to be laid duwn 
at once.” 

The cheapest way of bringing out these 230,000 tons in 
one year, if monoy could buy such a quantity in Englund, 
would be to build ships for the purpose—and they must he 
large, and numerous ; and do not appear in Coloncl Cotton’s 
estimate. 

Tam satisfied, from the experience we have already acquir- 
ed,—£5 per ton having been demanded for freight for rails 
already—that iron could not be landed at Madras, to the ex- 
tend proposed by Coloncl Cotton, under a cost of £20 per 
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ton ; if it could be effected, which I think doubtful, at any 
price.” 

We have now to consider the saving of dime, anticipated 
from the substitution of tramways for the railroads now pro- 
jected. 

The latter it is argued will be completed at the rate of 10 
miles per annwn. 

‘Phe Colonel arrives at this conclusion—which, it must be * 
remembered, holds a very prominent, and importéht place, 
in all his calculations, in the following manner. ; 

At page 120, we read that “ high speed railways are 
crawling across the country at the rate of 10 miles a year,” 
giving the render to understand that such ¢s, and is fo be, 
the rate of progress. And in another place ho informs the 
public that “ ¢¢ roild take 200 years to prozide tt with rail- 
ways.” A statement for which he shows no authority ; and, 
I believe, has none. 

In another place, we read (page 132) of the rate the 
Bombay railroad is going on—about 12 miles a ycar—and a 
calculation is made, from thence, as to the time that a given 
line, of 760 miles, will take to execute. 

Tho Liverpool and Manchester line took four. ycars to 
complete—its length is about 30 miles. What would have 
been said, if one, etanding in 1830 at the Liverpool station, 
had gravely predicted that it would take 1,000 years to lay 
7,000 miles of railroad ? 

And yet, this is exactly the argument that Colonel Cotton 
uses: and it must be remembered, that it runs through the 
whole book ; though in some of his calculations 20, or even, 
50 miles per annum, are granted, evidently ag an extreme 

* In carrying on those railways gradually thoir offoct will be felt upon 
the commerce of tho country ; the annual tonnage arriving from England 
will increase; and thus, though the price of iron may range high, tho 

‘argo for freight will not be affected to the oxtent, it muat be, by the 

ve and sudden demand contemplated by Colonel Cotton. , 
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supposition, Strange that the Colonel should have over 
looked the obvious fact ; that the time, which it takes to lay 
25 miles in one part of India, might be fairly taken as the 
aneasure of the time it would take to Iny the same length in 
another, carried on aé the same time! 

The fact is, as I shall presently show, that tho rate at 
which we can procure the iron, is that, at which we can 
completg our railways in India. 

We must, in considering this question of the time that it 
will take to exteute these works, carefully distinguish, be- 
tween those causes of delay—of loss, and expeniliture, of 
time, common to all great undertakings ; and those, which 
attach to wotks of this, or that, particular description. 

We have some great facilities for executing works of this 
nature here ; and some great difficulties :— 

The facilities are :— 

Ist. The position and power of Government. 

2nd. The peculiar character of a great portion of tho 
country, through which our trunk lines would pass, 

8rd. Cheapness of simple labour as far as it is to be had. 

The cifficultics are :— 

Ast. The necessity of getting all scientific superintend- 
ence from Europe. 

2nd... ‘Lhe deficiency in the amount of available labour 

in the soveral districts.” . 
_ % Paradoxical ag it may appear, I beliove, simple manual labour to be, 
in this part of India, cheap, whero yon can get it—though not to he had 
in great abundance. ‘Ihe domand he “ Navvies” in England, soon in- 
ereased tho number of available labourers of that class—but there is in 
tho social habits of the people of this country, much to interfere with the 
ready adjustment of tho supply to tho demand; much to puxzlo your 
political economist, The present state of the Inhour market ia perhops, 
in a measure, attributable to the circumstance of all works of any im- 
jortanee being carricd on under one authority—tho Governmont. Thero 
48 no competition in the demand ; and little scope, therefore, for compeli- 
tion in tho supply. ‘Tho introduction of private companics® here, will 


ie = effect of raising wages, and increasing the amount of aynilablo 





D 
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Srd. The necessity of procuring all the iron for the per- 
manent way, and rolling stock, &c., from England. 


It is evident, that as we press the works forward to com- 
pletion ; the cost, in money, upon all these things will rise— 
the time saved must be paid for. 


Now, there is not one of these, except the second diffi- 
culty, that dees not apply, as well to the tramways, as to the 
railroads. By “ sharp curves and steep gradients,” increas- 
ing greatly, the cost of working the line, some amount of 
simple manual labour may be saved ; but while the other 
difficulties remain, this will create no sltimstg saving of 
time, as I shall presently show. 


Entering suddenly upon such large undertakings, our 
chiéf difficulty seems to be, how to procure qualified men 
to direct the works. 


Colonel Cotton has a curious way of measuring the expe- 
dition, with which works may be executed, by the amount 
of money that can be spent. This is however an unsound, 
and, at the same time, a dangerous kind of test. 


If, by spending money, we mean spending it judiciously— 
advantageously—it is ovident that the amount of work done, 
and consequently of moncy spent, under a given amount of 
superintendence, will depend upon the quality, the position, 
the gencral character of the work in hand. Contractors would 
readily be found to undertake to spend a million upon a 
palace in England, in a shorter time, than they would un- 
dertake to lay out half that sum, ona line of railway, be- 
tween Bombay and Hydrabad. 


One other point only need be mentioned, viz., that the 
greatest loss of time is commonly experienced in commencing 
great undertakings, such as these. Such loss of time, like 


. 
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general expenses in money, distributed hereafter over a 
work of 1,000 miles, however it may create dissatisfaction, 
in the first ycar, wil! be found not materially to affect the 
time in which the whole has been carried ont. ‘Che people 
of England were four years in opening their first thirty 
miles; but had 7,000 miles in operation, within twenty- 
three years from that time. 


‘With all theso early sources of delay, what has been our 
Indian experience? ‘Lhe lines in Bengal and Bombay have 
experienced the full effect of theso several difficulties ; add- 
ed to which, the general question, while they struggled on, 
was not finally determined ; and thay were working, only, 
upon fragntents of lines, not even yet, in both cases, finally 
determined on. 


In Madras they had the advantage of the others experi- 
ence, and of a more decided state of things to begin with ; 
and how have they got on? 


Of the lines now sanctioned (about 500 miles) —50 miles 
only were sanctioned in March 1853. On the 9th of Jane, 
in that year, the first turf was turned; while very much of 
the necessary surveying, levelling, and staking out, on the 
line, yet remained tobe dene. ‘To begin this work was to 
begin, indeed, from the beginning—~cstablichments had to be 
organized, and servants instructed: the Engineers, being 
themselves perfect strangers to the country, to the people, 
and the language. 


Moreover it was determined, from the first, that, whereas 
all great public works, hitherto, had been dependent for the 
supply of labour and materials, upon the Police Officers 
and other public servants; this should proceed wholly do- 
pendent upon itself ; a fair day’s wages for a fair day’s work 
should be the motto. 
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The introduction of such a system involved an improve- 
ment on the one hand, and a difficulty on the other ; which 
can only be appreciated by these, who know the country. 


The’ cstimated amount of work on those 47 miles was—in 
carthwork 2,034,536 cubic yards; in Masonry, 22,944 cubic 
yards. 

On the 3let December, the work had so fur advanced, that 
the Chief Enginecr considered that the whole, witl the ex- 
ception of the Jaying permanent way, would be completed 
in four months from that date.* 


The price of labour has not been raised 3 and the carth- 
work has been exceufed at a cost, quite as low,as that per- 
formed by Government servants, with all their apparent 
advantages. 

Up to the present time, about 622 tons of rails{ have been 
received; and no chairs. I do not attribute this to any 
want of activity on the part of the Directors at home ; but, 
T consider it an established fact that the expedition, with 
which we can lay down railways in India, is only limited by the 
speed with which they can supply us withivon from home. 


It isto be observed, that in executing these first few miles, 
no labourers have been drawn from other districts ; while 
they have been laying these 47 miles, they might precisely, 
in a similar manner, have laid any number of “ 47 miles” all 
over the country. 

Let the sanction be given, the money forthcoming, and the 
iron ; and we shall, at this rate, cover the country with rail- 

* Theso expectations have not been realized, tho season having been 
singularly unfavorablo to work of this kind; but enough has been done, 


to show that, under ordinary circumstances, & work of this nature, in this 
part of India, might bo completed in twelvo months, without apy extra. 


ordinary efforts. 
t Enough for about 6 miles of singly lines. 
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yoads, in a twolve month ; finishing the occasional large 
bridges in two years. 

Colonel Cotton states, vaguely, that iron could be got in 
any quantity, and that thousands of Europeans and Natives 
want employment as Superintendents ;? and we find it is only 
the ivon, and the superintendence, that interferes with our 
laying any extent of railroad in two years. If we can get 
the iron thus readily, what becomes of “ crawling nuisances” 
the “terPmilcs 2 year” railroad? If we cannot, what becomes 
of achcap railroad, that is to be laid down at the rate of 
15,000 miles in two years, or “nt once ;” requiring, however 
198 tons of iron per mile, without any allowance for cross 
girders, struts or braces ? 

Of the traffic, actually existing, in India, at the present 
time, I think Coloncl Cotton’s book conveys a yery exag- 
gerated idea. 

On the line of the Ganges, no dowht, it is very large; it 
could not be otherwise, considering the extent and fertility of 
the country, drained of its products, by the port of Calcutta. 


On the western road of Madras, the traffic is stuted (in 
page 23) at 800 tons daily ; exactly twice what it was esti- 
mated at in 1851, by an officer called upon specially to re- 
portt upon the subject, and furnished with all the returns 
aynilable for the purpose. 

At page 181, Coloncl Cotton calculates the average traflic 
upon the whole line, between Madras and Bombay, by tak- 
ing the accumulated traffic at cach end, and adopting the 
mean of the two for the average traffic, upon the whole 760 
miles :¢ manifestly a most crroncous mode of calculation. 

* Page 45. 


t Madras Mailway Reports, 


t This’a most curious calculation, and worth looking at; the trafic ia 
thus crroncously stated, then doubled—a saving ia calculated, from this 
and this saving is then doubled, 
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But this is too often the character of averages—not onl7 
is the traffic near Madras made up, in great part, of local 
supplies, brought from the immediate neighbourhood, for the 
accommodation of a large town, numbering 700,000 inhabi- 
tants—not only does the traffic passing down the ghaut near 
Bombay—made thus the measure of tho traflic to Madras— 
consist of an accumulated trade, passing down from all parts 
of the Deccan :—but the ‘hull Ghaut, the traffic upon 
which, is thus made to contribute to the estimated “raffic on 
the Madras line, lies north of Bombay ; and has no conuec- 
tion, whatever, that I can see with the question.® 


Fam only now considering what tho traflic ts—not what 
it may, and will become, under the influence of railroads ; 
but what it is, at present. ‘The estimated amount of loss, 
arising from our delay, in Iaying down the railways, being 
calculated from the traflic that may be supposed now to exist. 


The greatest amount of traffic, on any road in the Madvas 
Presidengy, is unquestionably to be found on the western 
road, Icading from Madras toward Vellore, &c. Here it 
certainly does not exceed 50,000 tons annually, on the first 
125 miles. 


The following table shows the traffic on other lings, care: 
fully obscrvcd under instructions from the soveral Collec: 
tors of the districts. 

© Tho reader will hardly believe, that the traffic on the road, in which 
a saving to the tune of 21,000 Iupecs a mile is to be elected, is not, at 


the ‘Lo mount, at a point 120 miles from Madras, above from 16 to 
20 thousand tons por mile per annua. 
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Average daily Trafic, quring cight months, on five differoni 
high roads in the Madras Presidency. 






















No. TRAPTIC DAILY. ToTaL rer ANNUM, 
Whiacee oe tace Locanity. 
aie Goods. |Passengere| Goods. [Vassungera! 








SSS 











Between Salem 

& Trichinopoly. 
Between Nega- 
patam & Tanjore. 
Between'Trichi- 

{ nopoly&Tanjore. 
BetweenCoimba- 
tore and Carodr. 
Netween Darapoo- 

{ ram & Palghaut. 


Tons. 


1 | 248,%,| 379 | 00,8483+) 138,335 


a | °s5g | 1,414 | 31,2073 | 516,110 
3 | 803 | 924 | 11,0722 | 118,260 
4 | 148 | 28 | 5.2023 | 10,220 


5 | 9% | 168 | 3,308 | 61,320 


888 ry5| 2,313 | 141,750} | 844,245 


Aroragole 774 | 4622 | 28,3609, | 168.845 

In short, we must bear in mind, that, throughout India, 
with occasional and rave exceptions, commerce is at present 
inactive, and the amount of traffic very small; and, “ what 
we want,” is a stimulus to the cnergics of the people ; which 
the mere cheap carriage of their agricultural produce, will 
not of itself afford. . 


Having now shown that Colonel Cotton has :— 
Ast. Overstated the cost of railways. 
2nd. Underestimated the cost of tramways. 
8rd. Greatly overestimated the time required to lay 
down the railways. 


_* Whether we consider the probable trade of Salem itself, (25,000 inha- 
bitants) or the traffic on the other side of it (known to be very light) 5 tho 
amount here shown,as far as goods aro concerned, appears much too heavy 
to he correct. It is likely 10 have many érevellers on it. ‘The traffic in 
carts both ways on two roads cast of Salem has been Jately reported to be 
10,000 tons per annum. 
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4th. Almost as much exaggerated the facility, with 
which the tramways might be constructed. 
What becomes of the following alarming calculation ? 
(page 144.) 
160 miles, at 20,000 Rupees. . . 152 laces .. A, 
Cost of transit, at + present vite, 0 or va 000 
Rupees a mile. ...., eklehisls cevesenee 406 aes .. 





Total expense, ,,. 508 lees .. 





Cost of working half, at } present rate, 
FOr US YCArs. co cccecccvecacnecvesess B88 bees .4 
Ditto for one-half at present rate........ 9¥2 lacs .. 


_19, 000 000 lacs . a, 


Loss by waiting for the complete road. =“ 398 Lue dacs {1 ET, 
Or, 14 millions sterling nearly, 
Ihave marked these seven items for more distihct cri- 
ticism. 
A, The estimate for a tramroad is probably enough; but 
not for such as the Colouel proposes. Many necessary items 
are omitted. 


B 
C. 
160 miles, df 100,000... cece ee ee nee es 100 Lacs .. D. 
Li, 
FB. 





B. Calculated as it appears for steam power, which could 
not be’ worked on such a line—also, from an assumed traffic, 
it is impossible to say what, larger than exists on any line 
in India but the Ganges, and which if it did exist, coultl not 
be worked by such a line, (singlc) as Colonel Cotton proposes. 

The “ cost of transit” (meaning “ working expenses,’’) is 
here taken at a rate per ton equal to that on the superior rail- 
way; which cannot be. 

O. ‘The total, as thus obtained, is diminished, by an error 
of calculation, by one hundred lacs of Rupees. 


D. The railways are here estimated at Rupees 100,000 


ah 


per mile, Tho Madras linc of 500 milcs should not, and as 
far as our present experience enable us to judge, will not cost 
above Rupees 60,000, on the average of the whole length ; if 
the Directors are content with rails of Gdlbs., and if iron keeps 
down to Colonel Cotton’s assumed price; this will bring 
down the total cost from 760 lacs to 342 lacs. 

E. This is calculated on the supposition that it would take 
15 years to execute the railway ; the tramway being laid 
in “no time.” Lhave shown that if we can have the iron, as 
the Colonel assumes we can haye it, to “ any extent ;” or at 
280,000 tons per annum; we could do the whole within two 
years. 

T must adg though, that in order to do this, we must not 
only get iron; we must get also qualified men, in sufficient 
number, to conduct the works. 

I should anticipate some difficulty in this respect—though 
it docs not appear to have occurred to Colonel Cotton; who 
thinks there are thousands of Europeans and Natives, who 
want employment as superintendents of work, &c. 

Where are they ? 

F. Yhis amount is also obtained by the same assumption, 

viz., that while the tramway could he oxccuted “ at once” the 
railway would take 15 years; which I have shown to be a 
mistake. 
_ But this caleuldtion calls for more particular remark, 
There is a question regarding tho expedioncy of providing 
a very complete, though comparatively expensive, machine 
for the performance of certain work; in preference to a 
cheuper, and less efficient apparatus. 

Colonel Cotton discusses this question by taking the ori- 
ginal cost of the one—setting it off against that of- the other 
—ani calling the difference & “ loss”: a short cut to settle- 
ment of the question—a mode of calculation that may, with 


equal propriety, be applied to every case; wherein time, 
u 
e 
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and money are expended, upon the provision of the lest 
description of instrument, for the performance of a given 
work. He then condemns the one to be 15 years in execut- 
ing—7,000 miles of railway having been exccuted in Eng- 
lond, under many hinderances unknown to us here, in 28 
years :—the other to be executed literally in “no timo”— 
not a day—not an hour. He sets down all the difference, 
between the cost of transit on the present roads, and that on 
the railroad during the (assumed) time, the latter 4s under 
execution, as Joss—implying, that this would be saved by 
the adoption of his cheaper road; which, by some inde- 
scribable process, are to be laid down in the twinkling of an 
eye: and throughout these calculations,as indeed throughout 
the book ; he treats of the cheap railway as of a work equal 
in value to the other ; great and important crror. 

Indeed the calculation now referred to is the most extraor- 
dinary I ever saw. These railways, of which we treat, are 
constructed, or supposed to be constructed, for many ages ; 
perhaps for all timo. Their money results are here compar- 
ed for the timc, and that time only, during which the railway 
is assumed to be under construction. 

It is, as if a man, engaged in navigation, were to recom- 
mend, upon some line of heavy traffic, a barge, in opposition 
to a projected steamer of 2,000 tons burden, calculating thus. 

Cost of large steamer... ....6.cseeee 00s £10,000 
Ditto of barge... ...sssseseevccseceees 80 


Total logs...... £69,970!! 





To which is to be added the cost of transit, while the big 
ship is building. 

The proper way, to view these investments of money, is to 
consider the interest on first cost as a debt upon the line; and 
then to calculate the capacity of each for promoting, and 
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augmenting the trade; meeting its requirements, and bearing 
that debt. 

Colonel Cotton has occasionally quoted “Lardner,” but has 
I think, overlooked the following passage. 

Practical evidence of the economy arising from this in- 
crease of power and dimensions, is supplied by the fact, that 
the proprietors of the Hudson steam-boats reduced their 
tariff for passengers, as well as for freight, as they increased 
the size of their vessels.”* 


Ill. 


ROANDS—TRAMWAYS—RAILWAYS, 





We shall find, every where, that the highways of a coun- 
try naturally divide themselves into two great classes—tho 
trunks and the feeders. 

A country is drained, in fact, of its traffic, as it is of its 
surface water ; by rivers, and tributary streams. 

The greater the extent to be drained, in both cascs; the 
larger the rivers, the greater the number of streams. 

In India, the raw produce of tho country has tu be con- 
veyed, in large quantitics, for exportation, to the consts. 
The “light” from Europe has to pass from the const into 
the interior. The chief commercial towns, the capitals, also, 
of three Presidencies, are on the coast. 

The trunk lines, therefore, may be described as those, 
which terminate on the coast. The feeders and branches are 
those, whose termini are, the one inland, and the other at 
some point on the trunk—a second class of feeders would 

. similarly fall on to the first, &c. 
Ivis perfectly clear, that there must be, as indeed there 


* Railway Economy, page 377. 
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always are, different descriptions of highways, for these dif- 
ferent portions of a gencral system. 

In England, we have substantial doubled lined railways 
for all the trunks; while most of the branches have either 
lighter rails, or single lines: the ordinary macadamized 
roads filling up the intervals ; and contributing to the volume 
of traffic on the trunk lines, through hundreds, and thou- 
sands of lesser channels. : 

It may be as well to say a few words, here, on thé distinc- 
tive characteristics of the rail, and the common road; cha- 
racteristics which adapt them to their yelative positions, as 
trunks—branches, and feeders. 

‘The cost of transit upon any road is made up of 

ist. Interest on first cost of construction. 

2nd. Wear and tear due to traffic,and to the atmosphere. 

3rd. Management. , 

4th. Draft—Interest and Insurance on goods might bo 
added ; but I exclude them to simplify matters. : 

The ratio, which thesc several elements of cost bear to 
each other, varies very considerably upon different descrip- 
tions of road. 

On the common road, the cost of draft is te most impor- 
tant. The wear and tear of road the next. The interest on 
first cost is comparatively small. On a tramway, the interest 
on first cost is increased—the draft diminished, the wear and 
tear diminished also. 

On a railway, the same increase on the onc hand, ond di- 
minution on the other, is carried further. “ Management” is 
an element of cost peculiar to the two lattor. In each case 
the actual cost of draft is a constant quantity; not varying 
with the amount of traffic on the road, in any given time ; 
the same may be said of the “ wear and tear” duc to the unit - 
of traffic ; while the proportion of the other charges (“ inter- 
est wpon prime cost,” “ management,” and “repairs of da- 
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mage due to atmospheric causes”) decreases on the unit of 
traffic, as the total amount of that traflic increases. 

It results from these facts, that, to arrive at a minimum 
charge upon cither the rail,or the tramway, we must increase 
the traffic to the amount which they can respectively bear ; 
while, on a common road, our aim should be tu bring to per- 
fection our measures for economizing power, and for rcduc- 
ing the resistance. 

MorcOver of the several description of railway, the cheapest 
to travel on will be that, which has the greatest cupacity for 
the performance of work, in proportion to its prime cost; and 
is, at the same, worked up to that capacity. 

I will further explain this argument by hypothesis :— 

We have wt railway which cost £5,000 per mile; the work- 
ing expenses on which, are td. the ton: and we have one, 
which cost £2,500, working expenses on which are Jd. 0 ton 
—the interest to be met in the one ease is.... £ 250 

Inthe other... ....ccccese cee ceeeee eevee 99 185 

If the charge is to be the same on both, we should require 


(on the first) at 1d. the ton per mile, 
Au annual trafic per mile ........ 80, 000 tons. 


The receipts being .... £6108 x= £333 6 8 
The expenses would be £,279%, = £ 83 68 


Taterest. cc... cece eee eee. £25000 





£333 & 8 





In the case of the cheaper railway, we should have, with 
the same data, a required traffic of only. .. .60,000 tons, 





The reccipts are ...... broad = £25000 
‘The expenses... fifa = £125 0 0 


Interest....... £125 0 0 








£250 0 0 
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Independent, therefore, of any peculiar advantage, that it 
may otherwise offer to the public—it is necessary, in order 
that the more expensive railway should offer as cheap trans- 
port as the other, that it should possess a greater capacity 
for work; and, that there should be work for it to do, with- 
in that capacity, sufficient to reduce the cost of transport to 
a level with the cheaper line. 

The cost of construction of the one is, in the above assum- 
‘ed case, double that of the other. Let the caplicity for 
creating, and performing work, be also double. , 


If 60,000 tons per annum were the limit of the cheaper 
railway’s capacity; the charge must be one penny per ton 
to yield interest. . 

Let us give to the more perfect railway a traffic of 120,000 
tons; and the calculation will show, that we might reduce 
the charge at once to $d. the ton per mile. 

It may be said, in a few words, that, in the most perfect 
description of road, the more work you have the cheaper 
you do it; and the bettcr and more efficient the road, the 
greater its capacity for creating, as well as for mecting, a 
demand for transport. 

A very important distinction between a railroad, or tram- 
way, (which is an inferior description of railway) and a com- 
nion road, is to be found in the neceasity of working the form- 
er by one uniform organized system; while the latter lics 
open to every description of passenger, and vehicle at any 
and all times. ‘These circumstances adapt the railway to lines, 
whereon the traffic is considerable ; and render it necessary 
that such lines should exceed a certain length : in order that 
the saving thereon should counterbalance the loss in time and 
labour occasioned by the necessity of transfer. On the other 
hand the common road is better suited to the numberless rami- 
fications—feeders,—which, penctrating into the ficlds, and 


. 
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villnges, collect the general produce, and transport it to the 
railway station. : 

A question now arises, whether, after it has been shown, 
that the trunk lines in such a country as this, with a heavy 
and increasing traffic, and with distant provinces to unite 
together, must be railways; while the minor branches must 
be common roads; whether, the intermediate portion—the 
main branches—might not be tramways—an inferior descrip- 
tion of railway—worked by cattle. 

The only advantago of such a system would be, in the em- 
ployment of very light rails at first ; until the increasing traf- 
fic justified the use of heavicr, and the introduction of tho 
steam enging: but it will be scen how important it will ever 
be to keep the rails—railways or tramways—upon tho same 
guage ; to prevent a double break in the gencral system of 
communication. 

In all cases of such “ light rail” branches, the line should 
Be prepared, as much as possible, for the superior class 
of railway—suitable curves adopted from the beginning; 
though the gradients might be left, if desirable, to be modi- 
fied hereafter. 

This, then, should be, and, if we may judge from the be- 
ginning, will be, the growth and progress of railways in 
India. 

The trunks are now being laid down on the most impor- 
tant lines; traversing a vast extent of country ; connccling 
remote districts ; drawing into them a large amount of trade. 

Existing roads will be made use of, and improved, as 
branches—new ones provided. As the traffic develops it- 
self, and the effect of the railway on the cnergics of the pco- 
ple begins to be felt; the amount of business on tho Jarger 
branches will render necessary the laying of rails-upon them 
also. ‘fhe whole system will be made up of common roads, 
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and railroads. The relative amount of cach changing, as the 
country advances in wealth. 

One among many evils attendant on the adoption of Co- 
Jonel Cotton’s system of railroads would be the absolute ne- 
Cessity of beginning, de novo, on the same line; whenever 
a better kind of rail was necded. It would be necessary to take 
up a new line to avoid “ sharp curves ;” and the whole sys- 
tem of screw piles, &c., would be unsuitable. The necessity 
of doing this, 20 (or “ say” 30) thousand Rupecs per mile 
having been sunk in the original linc, would tend greatly to 
discourage this change for the bettcr—or if carried out, it 
would be at thus much additional cost. We may observe, 
on the other hand, that nothing is lost in superseding a com- 
mon road by a railway. ‘Lhe former lies open to the coun- 
try through which it passes; a great and necessary conveni- 
ence for its local and varied traffic, connected or unconnect- 
ed with the railway. A tramway could not answer this end. 
It must cither compete with tho railway ; or, being bought 
up, add eo much to the capital, the interest of which has to 
be earned on the line. 

It will be secu, that in considering a system of communi- 
cations for India, there should be no difficulty in determin- 
ing, where we should have good efficient railways; and 
where common roads. Knowing by experience the cost of 
actual traction, &c., on a good railway—estimating carefully 
its probable cost ; the anticipated amount of traffic will show 
whether a railway would or would not cheapen, in every 
sense, as well as expedite, the traflic. In the same manner, 
the substitution of a railroad hereafter for a common road, on 
an important branch, might be from time to time proposed, 
and carricd out, upon sound intelligible principles. 

If it were found expedient ‘to have an intermediate des- 
cription of branch line—e light rail line with steeper gradi- 
ents, but inall other respects adapted to the higher class of 
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railway ; there would be no difficulty in laying down gene- 
ral rules, by which it might be known, when the time had ar- 
rived, with reference to the traffic, for the conversion of a 
road into a light rail—or a light railroad into a trunk line: 
and it must be remembered, as a very important point, which 
Colonel Cotton has overlooked, that whether an expensive, 
that is a superior, class of railway, or a cheap and inferior 
one, shal] carry a ton of goods (allowing for interest on first 
cost, &c.), the cheapest, depends, not solely upon the first 
cost in either case; but upon the nature, and amount of the 
traffic—of the work tobe done. 

Colonel Cotton appears to have lost sight of the fact; that 
in any systent of highways, there must bo roads of different 
capacities. 

In his éeveral calculations, ho assumes an “ avorngo” 
amount of traffic, over a great oxtent of country ; and, having 
assumed one insufficient to make a railway pay, proves his 
case in favor of a tramway. 

Men, who deal largely im averages, are apt to fall into 

these kinds of error. In this case, it is, as if one were 
about to provide for the drainage of a country ; and, knowing 
that, for some miles near the sca, a column of water equal 
to 50,000 cubic feet would be flowing onward at a rato of 
6 feet a second ; while, 1,000 miles highcr up, the largest 
stream we could find would yield only 10 at the samo veloci- 
ty, were to cut a channel the whole length, to an average scc- 
tion of 25,000 feet. ‘This would not do. 

The chief point of difference between the railways, and the 
roads proposed by Colonel Cotton are these. 

The railways, being worked by steam, their capacity for 
work is much enlarged ; and the cost of traction on the unit 
of work much reduced. 

In the railway, the quick and cheap transmission of travel- 
lers, troops, and mails, would be provided for throughout the 
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length and breadth of this benighted land—while on the 
tramways, the pace is greatly diminished, and the cost in- 
ercased, by the necessity of employing cattle ; no less than 
by the imperfect construction of tho road itself, &c.* 

The capacity of the railway both for creating work, and 
for performing it, far exceeds that of the tramway ; and is, 
in the former respect, especially important in this country; 
where the people stand chiefly in nced of that mora] and in- 
tellectual “ light, and air,” which quick and cheap transport 
for men and intelligence, can alone give them. 


Colonel Cotton is quite right in attaching importance to 
cheap transport ; but he makes the mistake of thinking that 
the line of cheapest construction must necessirily involve 
the cheapest charge on the unit of traffic. Does the manu- 
factory, in which the largest amount of capifal is sunk, 
necessarily—does it ever—turn out a costlier article than 
one of less capacity, established with less capital? Do the 
men, who propose to invest their capital in steamers of 10 
and 12 thousand tons, do so with the view of increasing the 
charges on the unit of traffic? Certainly not: 

In undertaking, in right earnest, to establish a general sys- 
tem of communications for India, the Government have de- 
termined upon laying down about 4,000 miles of superior 
railway upon the great trunk lines; the framing of the whole 
system. The effect of these will be to knit together the dis- 
tant provinces; to establish a degree of social and political 
oneness throughout the empire ; to stimulate trade and manu- 
factures; not,only by conveying the great amount of traffic, 
which will drain on to these trunks, with regularity and cco- 
nomy ; but by the diffusion of light and knowledge. 


* Colonet Cotton pro ruling gradients of 1 in 70—1 in 80 and 
1 in 100 which would add 32—-28—22 Ibs. to the draft of each ton. Thus, 
supposing this draft to be on sucha road 10 Ibs, expending 3 and 4 
times the amount of force required on a level. 
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Every mile of these opened will tend to increase the trafile, 
which, even now, the roads upon these lines collect from the 
immense extent of country drained by them. The railways 
will not only carry the present amount in such a manner as 
to invite more ; but they possess a capacity for conveying, up 
to a very large amount, the traffic thus augmented. 

As a necessary consequence of the operation of these lines, 
promoting the development of the resources of the country, 
and giving us an acquaintance with the nature and require- 
ments of its commerce ; other lines of railways or roads must 
shoot out in connection with them; dependent, probably, as 
the branches are in England, upon the parent stem for a while ; 
but sure, in course of time, to earn their own support, and 
promote the growth of other lines, ig connection with them- 
selves, at their proper times, and in their proper places. 

Colonel Cotton’s plan, however is entirely differont. He 
disapproves of the “ crawling plan”—feeling our way and 
letting ono portion of railway—as it certainly will if judi- 
ciously sclected—lcad on to, and facilitate the construction of 
another. He would have 15,000 miles of cheap railrond 
“at once’—a railroad of “ average” capacity to suit am 
“ average” amount of traffic. 

Having scen how these cheap railways are to be con- 
structel—how large tho amount of traflic is likely to be- 
come, on some of the main lines—~it is manifest that such 
railways would be wholly inadequate in thoso places—while 
upon other portions of these 15,000 miles, if the average 
upon the whole is only 20 or even 50 thousand tons annual- 
ly, the traffic must be very small; too small to pay cven 
these cheap railways. 

Where the business is heavy, they could not perform it 
either so well, or so cheaply as the better railway ; and from 
their inferior capacity could not derive full bencfit from it: 
and, where the traffic is light, they would not pay. 
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But let us grant that they could carry all the traffic, how- 
ever heavy, at the charge Colonel Cotton proposes, Let us 
seo what kind of investment it would be. I suppose we must 
come to this after all, though Colonel Cotton considers this a 
comparatively insignificant view of the subject. 

At page 123, Colonel Cotton makes his calculations of a 
traffic of 20,000 tons, annually, on 14,000 miles of railway— 
estimating the cost of the railways at 12,500 the mile. ‘his 
must be a clerical error; as in another place a detailed esti- 
mate is given of these cheap railways, amounting to 20,000 
Rupees the mile. 

Now I want to sce what return this would give. I meet with 
some difficulty, at the outset, because, at page 188, we are told 
that the “ working cxp@®nses” on theso railways would be 2 
Pice the ton ; and at page 196, the “ coat of transit” isthe samo; 
and therefore leaves no profit at all. Assuming this to be a 
mistake ; and that the Colonel would not wish the cheap rail- 
way to charge 4 Pice, which he gives as the cost by the 
“ high specds ;” we will take 3 Pice as the “ cost of transit” 
or “charge” per ton per mile. ‘Lhe “ working expenses” 
being 2 Pice, we should havo a net profit of 1 Pice on each 
ton: then =! — 104 Rupees “ not profit.” 

This would be, upon a capital of 20,000 Rupecs, about $ 
per cent. dividend. If the Government, on the security of 
the land revenue, guaranteed 4} per cent. they would lose 

900—104 = (say) 800 Rupees 
upon every mile, annually ; so that, upon 14,000 miles, there 
would be an annual deficit of 112,00,000, one hundred and 
twelve lacs of Rupees; which, calculated for 20 ycars, would 
bear comparison with some of tho Coloncl’s own “ results.” 

‘We may view this question in another light. The.“ aver- 
age traffic” is taken at 20,000 tons on 14,000 miles or a mile- 
age of 280,000,000—but of this, supposing wo haye, over a 
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thousand miles, an average traffic of 200,000 ; which gives, 
on those 1,000, a mileage of 200,000,000: there remain only 
80 millions upon the remaining 18,000 miles 

If one of these cheap railways, calculated as they axe 
for an average traffic, were laid upon these 1,000 miles ; it 
would neither be so useful, so economical, or 80 profitable, 
as the superior class of railway ; while aid on the remaining 
138,000 miles, where the traflic is small, it would be attended 
with great loss. ; 

The results would be something of this kind : 
Capital cost on 14,000 miles, at Rupees 

20,000 per mile., ...........080+00. = Rs, 280,000,000 
Mileage on 18,000 miles. . = Rs. 80,000,000 
Net profit on 80 millions at — 

one Pic. ...seeceeeeees = yy 417,000 
Mileage on 1,000 miles, 

1,000 x 150,000, (assum- 

ing this to be all the 

tramway could carry) = 

150,000,000 which x by 

one Pic..........4.6. = Rs. 781,250 


Total profit, .Rs. 1,108,250 
Interest on capital as aboye..... ,, 12,600,000 








Annual loss, 6.6.6 65 0000 eee RS. 11,401,750 or 114 lacs of 
Rupees. 


Iv. 
SPEED. 


In a report? made to the Madras Government upon the pro- 
posed railways in that Presidency, I find the following obser- 
vations : 

* Railwey Reports, 1851, 
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“The question of speed has also led to some discussion. 
There can be but one opinion, as to the propriety of our adopt- 
ing the higher rates ‘of speed ; which have been introduced 
(and it is belicved at a positive loss) on many of the principal 
lines in England; but we need not run into the opposite cx- 
treme ; or propose to construct our lines, upon such a refin- 
ed system of economy, as to render them unsuited to « higher 
speed than 10 or 12 miles an hour. Kept within the limits 
of safety, speed is a mere question of expense ; and up to 20 
or 25 miles not one of much importance: but the railway, 
once constructed, should be capable of bearing any speed re- 
quired, and paid for, within the first mentioned limits. My 
own impression is that it will be chiefly as an improveynent on 
the means of personal communication, that railways will af- 
fect this country ; whether in its social progress, its commer- 
cial and manufacturing prosperity, or in the devclopment of 
its agricultural resources.” 


A reduction of 10 Pice per ton per mile in the carriage of 
goods will doubtless do much; the provision made for their 
safe and speedy transport will do perhaps more ; but it will be, 
by inducing the inhabitants of the several districts and pro- 
vinces to mix freely and become acquainted with cach other; 
by their operation in fact, upon the national mind, that rail- 
ways will realize our highest expectations.” 


Colonel Cotton evidently thinks that, oven at this rate, we 
are pursuing our “ idol specd” to the prejudice of the best 
interests of the people; not sceing, I think, how intimately 
and necessarily associated, are the powcr of working quickly, 
and that of working cheaply. 

At page 241 we find the following passage: “ Canals, as at 
present worked, even tohen steam is not used are the cheapest 
of all communications, but railways afford the highest speod.” 
“ There is not the slighest probability of railways ever beat- 
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tng canals in cheapness ; nor of canals beating railways 
tn speed,” 

Now we all know that motion, the thing aimed at, whe- 
ther on railrodds or canals is compounded necessarily of both 
matter, and velocity, or “ specd.” For all practical purposes, 
the element of time must be introduced; and we speak of 
the dynamical power of an agent, as of an horse power, be- 
ing the amount of work done in a given time. 

There may be an infinite number of instruments; cach of 
which may produce an equal quantity of motion, and yet 
each be only suited toa special purpose. Ono instrument 
may raise 33,000 pounds, onc foot in a minute; but not be 
able to raise 26,500 the same height in half a minute—though 
the quantity of motion would be the samé. Another may 
be one of an opposite kind; raising or propelling small 
weights at great velocities; and thus making up an equal 
measure of momentum. 

‘The railway, with its locomotive, is in this respect one of 
the most perfect instruments we have. It will tako its load 
of 8 or 4 hundred tons at 10 miles an hour; or fly with its 
lighter load, of 50 or 60 tons, at G0 miles an how. ‘The 
dynamical result the same. 


We may illustrate the absolute necessity of time forming an 
element of the work donc, by supposing a merchant to have 
the offer of conveyance for his goods at a certain price. Can 
any description of goods be thought of, regarding which he 
would not enquire, how long it would take ? 

The owner of the ‘property, whether that proporty be a 
bale of cotton, or his own person, pays in its transport, for 
the expenditure of a certain force, producing « result com- 
posed of two varying elements—mass—velocity. 

The relative value of these two clements varies with al- 
most every conceivable description of property. 
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A ton of cotton is moved at 6 miles an hour ; 4 a ton of 
sugar at 12 miles an hour ; } of a ton of men is moved at 
24 miles an hour. 

The work done is the same in each case ; ahd the expen- 
diture of dynamical power only varics against the quicker 
motion ; to an extent inconsidcrable within certain limits, 
and from extraneous or accidental causes. 

In each case the relative value (to the proprietor of the 
article to be moved) of the mero transport and of the velo- 
city, vary. The traveller pays for speed chiefly—the cotton 
owner pays chiefly for the weight moyed. ‘The manager of 
the railway says to both—I’ll work for you at so much for 
every ton moved one mile, in any proportion you like. The 
passenger chooses } a ton 20 miles an hour—tho merchant 
takes one ton at 10 miles—both pay the same, or nearly so ; 
the additional expenditure due to the velocity being, within 
certain limits, unimportant. It is this capacity for doing, 
within a given time, the same amount of work with a light 
load, that it can with a heavy one ; that distinguishes the 
railway from the canal or tramway ; fitting it for the per- 
formance of the infinite variety of work required in the 
social and commercial pursuits of every community. 

I shall now consider the several arguments, or assertions, 
made by Colonel Cotton, as they appear in this chapter, on 
“ speed.” 

One thing ts certain—that increase of speed, whether by. 
land or by water, by railways or roads, tneolves an increase 
of expense, much more than proportioned to the gain of time.” 

Here, as elsewhere, Colonel Cotton misleads his readers, by 
applying this rule to speed, or velocity, considered in the ab- 
stract; without reference to the description of motive force. 

It is true that the expenses inercase with animal power ‘ap- 
plied at a speed beyond 8 miles an hour—true perhaps, that it 
increases with e locomotive engine, though at first not mate~ 
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rially, at a specd beyond 20 miles an hour ; but it is not true, 
as every day’s experience shows, and as cvery conchman, whose 
yocation is gone, knows, that the cost of travelling 20 miles 
an hour by steam is higher than that of travelling six by 
horses—But more thin this. 

‘There is known to be a certain specd, at which wen, animals, 
and machines are worked with the greatest economical eftect; 
up to this point then, there is clear and obvious gain in in- 
crease of speed. 

Stow shall we ascertain this point, viz., the rate at whicle 
every animal or machine works to the greatest advantage ? 

Herapath, in his “ Mathematical Physics” says, the dyna- 
mical foreo of horse or man is.the greatest when his velocity 
is £5 one-third the maximum velocity, at which they car 


move wnloatted. 

After giving examples in the case of horses, this necom- 
plished writer says, (page 40) “One sees, from the observa: 
tions above, the great cost of speed, owing to the limited ycto- 
city of horses. Iu locomotive engines, the expense dacs not in- 
crease so much with a given mileage increase of speed ; because 
the maximum unloaded velocity of an engine isso far heyoud 
any small specd, as to render a considerable increase of trifling 
import. There is reason to believe that some of the engines, 
if they had no resistance from the atmosphere, would yo 
nearly or quite 100 miles an how unloaded. ‘therefore 
their best working velocity would be 83 miles an hour. 
That best velocity, however, is found to be much less, on ac- 
count of the great rosistance of the atmosphere. Bugiueces 
appear to think that the maximum of economy is about 12 
to 15 miles an hour, for locomotives. We are wach ia want 
of experiments on this subject; but unless they are under- 
tuken by some scientific mm; we have not much chance of 
them from Yugincers, who are all too much engaged in 


other matters, and take too litle interest in sach subjects.” 
«G 
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Colonel Cotton, however, differs from Mr. Ierapath and 
others whom I shall mention ; and states that the incrense of 
cost on high specd is enormous. The Colonel uses indefinite 
terms— high” and “ enormous.” What is high? 

If he means 100 miles an hour; we will grant, that thaé 
is beyond the economical application of the railway’s dynami- 
cal power. 


We read, further,® that “ ix lend transit tt is now clearly 
ascertained that the inorease of cost on tnercased speeds fol- 
lowo much the same law as afloat,” viz., that a man can tra- 
vel at 5 miles an hour at one-sixth the cost at which he can 
travel at 10. 


Monsicur De Pambour proves by calculatidns, in which 
his facts are carefully drawn from experiment—that the 
greatest amount of uscful effect is produced by an enginc—of 
which the description—pressure, &c., are given—travelling 
at nearly 16°2 miles an hour. With an engine of different 
character, the maximum useful effect was obtaincd at the 
rate of 25°55 miles an hour ; that is,at this rate of working, 
the dynamical result—the mass moved over a certain space— 
qwas attained in the most economical manner, for that engine. 

Since, however, tho charges arising from interest, manage- 
ment, &c., ave charges against time, and are not noticed in 
the above calculation ; it follows, that the most profitable rate 
of working, on all roads called upon to meet those charges, 
will be something above the rate of maximum useful effect, 
as above given. 

If we turn to the valuable work of Mr. Belpaive ; we find 
—after most careful analysis of the expenses on the Belgian 
railways—that the cost of traction of the quick and slow 
trains yariel—for a passenger of the, 1st class—as 8 to 5—for 


* Page 155-166. 
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a ton of goods—as 27 to 16—being, as near as possible, as 
the toork done.* 

After speaking of the loss of power in horses at increased 
speeds, Colonel Cotton says, the same is the case with rail- 
ronds. 

We have scen Herapath’s conclusion about locomotive 
engines. But the main fact with which we have to do now 
is; that ia whatever degree the expenditure of power is 
increased at very high velocities—the velocity depending 
upon the degree of rapidity with which the water can he 
converted into steam of the given clasticity—the specd at 
which the engine produces its maximum useful effect is 
from 15 to 35 miles an hour, according to the build of the 
enginc—while with a horse it is 22. 

Much stress, however, is laid upon the atmospheric resist- 
ance—What is this ? 

Speaking in general terms, we may consider the to- 
tal resistance to be overcome by a locomotive engine as 
made up of two elements. Tho one—friction—bearing 
@ proportion to the load, constant at all velocitics, Tho 
other dud to the resistance of the air; and increasing 
rapidly with tho speed: in fact as the square of the velocity. 
It appears from Herapath, that were it not for this resistance, 
the most ecchomical pace, for a locomotive engine, would 
be 80 or 40 miles an hour ; and we Icarn from Pambour that 
tn fact it is from 15 to 25. 

The resistance arising from friction, then, which with 
large loads at moderate velocities is the most important, docs 
not vary with the velocity—the atmospheric resistance rises 
with the velocity; and is the main clement in the cost of 
“ speed.” 


© From what appears in “ Lardner” their relative speed may be taken 
to be 22 and 15. 
+ Or nearly sq 
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The expenditure of power demanded at high speeds arises 
from the increase of “ wear and tear,” and of fuel consuucd. 
Of the Iatter, Mr. Whewell, in his “ Mechanics of Engi- 
neering,” says that the fuel consumed is very nearly pro- 
portioned to the “ work donc” by locomotive engines, at 
whatever rate they travel; and I find, ina table given in 
Nonseur De Pambour’s work on the locomotive engine, the 
following results of two experiments, being the pair best 
suited for comparison; the pressure of steam, and expendi- 
ture of fuel, being the same, nearly. j 
Load, Speod. Fuot Lik we per 
‘Pons. 
1 ....0.) 92°75 17°25 O3t & 
2 ....04 198 8:99 930 
The expenditure of fucl is nearly 

equal, being a8..........0... 08: 0°34 
The speed of the one, double that of the other. 

The paying work donc is as..... 1609: 1700 or as 3: 3G 

Showing how small the cflect—at these velocities—of at- 
mospheric resistance on the expenditure of power, 

If an engine is drawing a load of 100 tons on 16 wag- 
gous; the resistance which it will have to overcome at 10 
mviles an hour, supposing the effective surface of tho train to 
be 220 fect, will be— , 

100 X 7 = Ib. 700 friction. 
» 59 atmospheric resistance.” 





Total. . 759 


At 20 miles it will be— 
100 X 7 = Ib. 700 friction. 
>» 286 atmospheric resistance. 


Total. . 986 
@* Pambour. 
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At 40 miles— 
100 x 7 = 1b. 700 friction. 


sy 946 atmospheric resistance. 


* Total. . 1646 


ama 

The work—paying work—donc will be, in the 3 cases, as 
1—2 ond 4. 

The expenditure of power to meet the increasing resist- 


ance will be, as 
1—25—72. 

But while the power expended upon the unit of work 
does thus increase ; two-thirds of the ordinary “ working ex- 
penses,” upon the same unit, aro diminished. 

Wages of*enginc men—general charges—management— 
police—interest—ave all diminished, as the amount of work 
done increases, It is, thus, clear, that if atmospheric resist- 
ance were the only thing to be encountered in an inerense of 
speed ; our trains might travel much faster than they do, at 
present, provided they had sufficient work. 

‘There is no doubt, howover, that with railways construet- 
ed and worked as at present—there is a limit to the speed 
(depending very much on the several characteristics of cach 
particular railway) beyond which tho wear and tear increases 
rapidly, 

I do not, however, agree with Colonel Cotton in the 
view he takes of the cost of apecd, considered in the ab- 
stract. He says, “ for high specds a most porfect apparatus 
ts required, cnormously heavy engines and consequently rails 
of immense weight, secure fastenings, §c., and also gentle 
slopes and easy curves at a cost of exeaculton almost incalcu- 
lable in some instances.” (p. 156.) 

Now Ict us look through this—cnormously heavy engines* 


__* Mr. Btephenson states (guage commission) that he made several 
journeys on a narrow grunge line in Belgium, with a small engine, a 
very beautiful litle thing,” carrying 40 tons, at the rate of upwards of 
30 miles an hour, 
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are not required for high specds ; but for great and rapid 
“ york” compounded of load and speed. ‘The heavy rails 
operate, in every way, beneficially ; by roducing the resist- 
ance ; by enabling us to attain to high speed; and—if the 
quantity of work render it expedient—to employ heavy and 
powerful engincs. ‘The resistance to traction of each unit 
is thus reduced to a minimum, by the expenditure of large 
sums upon the “ perfect apparatus ;” and, as a result of the 
same perfection of structure, the wenr and tear of rails,” 
and other portions of the road, is reduced also in the railway. 
As to “ easy curves” and “ gentle slopes” they are calculated 
for railways exactly as they ought to be for tramways and 
roads ; they are reduced not at an“ incalculable gost ;” but at 
one calculated to bear an amount of interest less than the 
difference saved in the working expenses ; this saving in 
working expenses being found not only in the diminished 
resistance to traction, but also in the reduced amount of wear 
and tear of road, consequent on areduction of gradients and 
curves, Colonel Cotton would find it, in his tramways, cheap 
to reduce the gradicnts considerably below 1 in 100. 

Colonel Cotton then speaks of the effect of a blow on the 
rails being as the square of the velocity ; and gocs on to con- 
clude thence, that an engine of double weight, moving at 
double speed, strikes the rail with cight times the force. I 
doubt the correctness of this theory ; though it is certain that 
at high velocitics the wear and tear increases rapidly. Ex- 
periment has shown that in cases of “ impact” the deflgxion of 
an iron bar is proportional to the velocity of the falling body ; 
but experience has not yet enabled us to lay down any 
precise rule for determining the limit of a “ paying” specd 
wader every conceivable varicty of circumstances. 


* All writers agree that the wear of rails from ordinary usage is very 
small; and one writer stated in “ Herapath’s Journal,” not many months 
since, that a worn out rail was a thing not yet known, 
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Colonel Cotton then says “ if a high speed is required, 
when the traflic is considerable, a double line is unavoida- 
ble,” &e. 

This is a mdst strange view to take of the matter ; and it is 
one upon which the same writer had already determined ; 
that, if the Bengal railway has a very great amount of 
traflic—the way to get over it would be to travel slower. 


The fact is that one of the great advantages of the railway 
—its stout rails and powerful steam enginc—is, that ils most 
economical pace of working is—compared to trams and 
canals—a fast pace : and therefore it does more work, and 
earns more money, in a given time. 

Rogarding” these oxtravagant estimates of higher cost of 
specd, I need only add the evidence of 2 man, whose prac- 
tical acquaintance with the subject will not be disputed. 

Before the guage commissioncrs, Mr. Locke says, “ I 
think it would cost about one-third more to work trains at 
40 miles an hour than at 16”—and this without reference to 
weight. If he meant trains of the same weight, thero is of 
cowse clear gain in working them at the higher speed —10 
miles the hour is, however, much beyond any thing I should 
contemplate for India, at present. 

There is a passage further on—“ Let us now suppose the 
railioay worked at low speed such as 8 miles an hour in 
which case all the trains would travel the samo speed, so that 
@ single line of rail would be sufficient.” Mere we have the 
same extraordinary conclusion!! And then with these vazuo 
ata of light rails, light engines and single line—the cost of 
construction is brought down at once from £12,500 the mile 
to £1,250. ‘This is for the Bengal line, with 2,000 tons a 
day. While the Colonel’s tramways for all India are to cost 
£2,000 per mile. Really we can prove any thing, if we are 
thus permitted to make our own data. 
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The subject of the value of time; and its bearing upon 
the railway question, docs not seem to be fully understood 
by Coloncl Cotton. He speaks of the Ist, 2nd, and 3rd 
class travellers, at home, as if they travelled at different 
speeds; whereas, the two first always travel at the same 
speed; and the last frequently in the same train: the dif- 
ference of charge is not owing to any difference in speed ; 
but to the size and fitting of carriages chiefly. 

We speak of the valuo of time; and the rich are spoken of 
as those to whom time is of most valuc. Time, like every 
thing else, is worth what it will fetch; but while it is, on this 
account, of greater valuc to many of the first class than to 
any other; there arc more, in that class, to whom it fetches 
nothing, than there are in any other class.” 

‘The value of railways in promoting saving of time, is not 
to be measured by this or that passenger’s day’s wages ; and 
to argue that these people can value 5 miles an hour but can- 
not value 20, is to say, a shilling possesses some value to them, 
but they are not yet rich cnongh to make any use of half a 
crown. 

When, from tramways and common roads, we pass to the 
finished substantial railway ; and convey goods and passen- 
gers, ata higher rate of speed, with safety and regularity ; 
the value of time rises throughout the country: every min 
becomes so much the richer, as his time becomes more valu- 
able to him. 

All these statements and arguments are based upon these 
erroncous views. 

* Speaking of the advantayes offered by the railway to the Weavers 
near Manchester, Mr. Wraneis (History of the English railway) says 
* Before the railway was formed, one day in six was spent in procuring and 
in carrying back their work. When the trains enabled them to ride, they 
walkod fonr miles to the station with their twenty-eight pounis of ork, 
travelled by tho third class, and unable 10 pay for another ride, walked 


back the whole of the way, with the silk or cotton which was to occupy 
the next week's labour.” 
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Ist. ‘That persons and goods must of necessity travel at 
high speeds, on railroads. 

2nd. That that specd necessarily costs morc moncy, than 
slower speeds upon inferior roads. 

Srd. ‘Chat cost of construction regulates the charge for 
transport; whereas onc great distinguishing feature in rail- 
ways, and all similar instruments, is, that tho actual cost of 
traction being very small, the charge for transport is regu- 
lated by the amount of business—the number of units to be 
conveyed in a given time. 

Throughout the whole of his book, Colonel Cotton ex- 
presses his belief that this will bo very great, both iv pas- 
sengers and goods. This granted, it, follows, that the rail- 
ways, with their infinitely superior capacity, with the resist- 
ance reduced to a minimum, and the power of adapting 
themselves to tho traffic of the country to any amount, and 
in any kind, will provide the means of locomotion to the 

‘people, and their posterity, cheaper, as well as botter, than 
the tramways. 

Tn this chapter on speed, it is only necessary that I should 
notice one of the calculations, to show how cntircly, though 
unconsciously, Colonel Cotton leans towards his own con- 
clusions, by the assumption of tho data necessary to their 
demonstration. At pago 169 wo read tho following— 

Present cost of transit 
60,000 tons per annum, 24 miles, at 
83 Annas,............hupees. 270,000 
Present cost of transit on a good common road. 
60,000 tons, 24 miles,at 9 Pice.... 67,500 
10 per cent. at 120,000 Rupcees.... 12,000 


Say.... 80,000 
Repairs and management, at 500 
Rupees per mile.............. 12,000 


92,000 


Annual saving by common road... 178,000 








Nu 
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Cost of transit upon one mile of railway, 23 of unmade track. 
60,000 tons, one mile, atd Picc,... —°1,250 
60,000 tons, 23 miles, at 3 Annas,. 258,750 
10 per cent., at 120,000 Rupees... “12,000 


2,721,000 * 





The object here is to show, that, by such an expenditure 
of money, there would be a loss annually—s. ¢., by making 
upon 24 miles of road, one mile into a railway, and leaving 
28 “ unmade tracks :” while there would be a large gain in 
spending the same amount upon a good road—who can 
doubt it? . . 

But Ict us sec the data upon which Colonel Cotton arrives 
at this conclusion. 


1st. That the railway costs £120,000 per mile. 


2nd. That the traffic oxpericnces no increase in conse- 
quence of its construction. 


8rd. That the cost of working a common rond would not 
execed twice that of working the railroad—all crrors, 


The calculations made in this place aro such as are entor- 
ed into daily by every projector of a railroad, and might be 
put into the following words ;—* given a high road with o 
traffic of 60,000 tons annually (which is to remain tho same 
undor all circumstances) required to know—supposing a 
railway to cost £12,000 per mile, the working expenses on 
it being one-half those on a common road, while tho latter 
will cost in construction, one twenty-fourth part of the form- 
er—which would be the safest investment—the road, or the 
railxoad?” any man of business could answer this. 

The expediency of investing a large sum in the “ perfect 
apparatus” depends on the probable amount of traflic ; or the 


© This is the way it is printed, but there is an ercor in one figure, 


. 
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extent to which the oxisling trailic is susceptible of increase. 
Let us try, in the above case, asa railway would not do, 
how a tramway would. 
60,000"tons per annum 4 miles, at 3 
AMNAS, ccc ccc e eee ect eeee eee ee 15,000 
Present cost of transit on zood common roid. 
60,000 tons 4 miles, at 9 Picc....... 11,250 ° 
10 per ceut. on 20,000...... .000465 2,000 
Repairs, &e., on 500. ........0006. 2,000 
15,250 


—- 





Cost of transit on ons mile of tramway, 3 of wimade track : 
a 
60,000 tons on 1 mile, at 6 Pice t.... 1,875 
60,000 tons 3 mites, at 3 Annas.,... 33,750 
10 per cent, on 20,000.,.........6.. 2,000 


87,625 





Here then is a saving to the extent of Rupees 7,375 in 
favor af the tramway—the interest of money expended on 
it being small—but that on the common road is still: far 
greater ; and the Colonel’s calculations, if worth any thing, 
bring us to the ‘conclusion, that a common road, costing 
£500 per mile, und admitting of trafic being carricd on, at 
a cost of 9 Pice per ton, is che thing, when you can get it. 

It is not, however, intended to make one mile of railway ; 
but several thousands—and the anticipated results are not, 
that they will carry a traffic limited to tho present amount, 
cheape than the common road ; but they will create a much 


__* This is the rato assumed by Colonel Cotton, butel know of no road 
it India, upon which a ton of goods is carried one mile for 2 Vice (ar a 
Venny nearly.) 
$ [have of course made the expenso of traction greater on a tram 
way, than ona railway; though { have here made the differences much 
Jess than it would be with such rowls as Colonel Colign proposes, 


. 
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larger traffic, and carry that cheaper, when created, than roads 
or any other means could. 


Of the eficct of speed, on the social and commercial condi- 
tion of a people, we have sufficient evidence fn the extraor- 
dinary influence it has exercised in England. ‘Lhero we had 
the best roads in the world ; and we had many hundred miles 
of canal before railroads were introduced ; but great as were 
the benefits which the public derived from those works; _ 
much as the canals contributed, in the form of cheap trans- 
port, to the development of the resourecs of the country, and 
the promotion of its general prosperity ; it was reserved for 
the railway to exhibit those effects to an extent unparalleled 
in the domestic history of our wa, or of any cher country. 


What was this? cheap transport? The canals were cheap 
in ono senso; heavy goods of small value were dragged at 
the cheapest possible rate along them ; but no travellers ever 
thought of this cheap kind of locomotion ; while a large por- 
tion of the general traffic of the country, in goods valuable 
enough to pay for speed, were moved upon the common roads, 
If the canals produced comparatively little effect upon the 
manufacturing interests of tho country, they produced still 
less upon the social and intellectual condition of the people. 


The following statement, taken from Herapath’s journal,” is 
suflicient to convey some iden of the effect produced by the 
superior power of a railway upon the country at large, as well 
as upon the interests of its own proprictors.: In this enso it 
not only increases enormously the amount of traffic, and the 
demand for’ transport ; but while it threatens to dagroy a 
neighbouring canal by a monopoly of the whole of the gene- 
yal+traffic, it makes compensation, by creating an increased 
demand for the peculiar description of work, best adapted to * 
the canal. : 


* April 30th, 1863. 
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The Grand Junction Canal in 1833, when the London and 
North-Western (railway) act was obtained, carried annually 
“708,257 tons of merchandize local and through: and in the 
year 1852, novicss than 1,144,579 tons. In the sathe year 
(1852) the London and North-Western carricd 3,398,622, 
including coal.* 

It wopld be an error, in the very outsct of the discussion, 
to talk of the value of speed as the thing for which we con- 
étract expensive and substantial railways, ‘Che question is 
what are the advantages of the solid rail, and the le¢omotive 
engine? Lhese-—Characterized by a power as readily display- 
ed in the slow draught of heavy loads, as in the rapid move- 
ment of lighter ones; they perform their work cheaper than 
any other kind of agent, and at a higher speed: cheaper, in 
put, because quicker.f¢ ‘Lhe necessity of sinking a larger sum 
in their construction, than in that of other descriptions of road, 
is a disadvantage met, and more than counterbalanced, by their 
immense capacity for creating a traflic, and for performing 
a very large amount of work. 

Onc thing must be mentioned as essential to the economi- 
eal application of a railway ; as indecd it is in all similar cases. 
Lhere must be work, or a promise of a speedy supply of work, 
up to its capacity. A man will not buy 2 horse to do the 
work, that a boy could do in the same Uime with a wheel- 
barrow. ‘That the trunk lines in this country are likcly to 
afford sufficient work for these mighty labourers, few, I think, 
are disposed to doubt. 

The “wear and tear,” and other expenditure attributed to 
high speeds in England, is explicable, not upon the theore- 

* There is a difference in the extent of cach; but the fact shows rgmark- 
ably enough, the vast power of the railway. v 

Tf Before a Counnitico of the House of Commons, Mr. Seymour Clarko 
says (1600) “ the great object in the coal business is to carry quickly ond at 
a low price ; in order to carry ata low price we must get the wagygona 


eu ie hone in the shortest possible time.” 6th Keport Ruilweys and 
anals, ; 
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tical principles advanced by Colonel Cotton, against high 
yelocitics, but to accidental circumstances inyolved in the 
working arrangements of a railway; such as, the frequen€ 
stoppages involving uso of the breaks; and, on the other 
hand, the rapid passage of the express trains over crossings, 
and round curves, &c. Indeed, for all practical purposes, a 
limit is placed to the speed of trains by the frequent stop- 
pages, without which the railways could not perform the 
part assigned to them. It is evident that, with stations every 
6 or 8 niles, there must be a great loss of power in attempt- 
ing to use a specd, so high, as to be scarcely attainable before 
it must be again slackéned. 

Moreover, the higher rate of spcod has been_ hitherto ap- 
plied to passengers only ; nnd ‘the necessity of mecting the 
convenience of the public by punctuality and frequency of 
trains, renders it impossible in this case, as is done with 
goods, to make up trains with the maximum of profitable 
load. Ihave more than once travelled a hundred miles, in 
England, the only passenger in a carriage, arranged for cight. 

Lastly, I cannot belicve, that with the urgent demands, 
of late years, for economy and judicious management, on 
the part of Railway Directors, the rates of spoed- would 
have gone on increasing, while the charges have decreased ; 
did they not find, that, up to those rates, at all ovents, the 
higher velocity was more than counterbalanced, by the ya- 
luc of the additional work done. 


Vv. 


TRAPFIC—WORKING EXVENSES—-TARITY, 


. ~”_—_—_— 


Iv has heen seen, that the actual charge, pet ton per 
mile, upon a railroad, docs not depend solely, nor cven prin- 
cipally, upon the original cost of the linc although this 


55 


is the impression that is conveyed by Colonel Cotton’s mode 
of arguing the subject. 

The unit charge depends— 

Ist. On the cost of traction which decreases as the 

road is brought nearer perfection.............. A. 

2nd. On the capital invested, ........0..sseeeee DB 

3rd. On the amount of traffic. ..... 6.6. eee & 

It is in fact, directly as the two former—invereely as the 


latter—or, more strictly, as A +3 and T have shown not 


only that it may be; but that, if the work has a sufficient 
ficld for its operations, it will be, less on the more expensive 
line than onthe cheaper one. 

We may, however, illustrate this by some observations 
upon a line now wnder construction in this part of India. 

‘Wo will look at a common trunk road, like that now run- 
ning westward into this part of the country from Madras. 
What—introduced as it is into a network of bad roais— 
“ unmade tracks”—what have beon its effects ? . 

Assuming that traffic can be carried on, upon this new 
trunk line, at twice the pace, and half the cost of the older 
lines ; it will draw into it all the traffic, destined for Ma- 
ras, of every kind, included within a space, represented by 
a triangle, of which, the apex being at Madras, the height 
being equal to tho length of that road, the base is equal to 
one and a half times its height. 

Let us now substilute a railway for the trunk road—a 
railway, by which traffic can be carricd at six times the 
speed and one-sixth of the charge of that on the “ nmade 
tracks.” ‘Lhe space, over which the influence of the-rail- 
way is extended, the traflic upon which it would monape- 


* OF these 4 will always be Ieas on the better railway, while 2 wit tle. 
pond upon Ue capacity of cach, and the amount of work they have tv do, 


66 


lize, becomes a triangle of which, the apex being at Ma- 
dras, the height the length of the railway, the base is nearly 
siz times that length. 

‘Thus, if the railway is extended 240 miles ‘vestward from 
Madras, it must draw upon it, besides intermediate traffic, 
all, destined for that town, embraced between two lines meet- 
ing at Madras at an angle of M0 degrees. The aven of the 
space contributing to the traflic, on the present common road, 
would be to that contributing to the traffic on the railroad as 
1 to 4 nearly. 

Now Colonel Cotton thinks the present traffic on our 
western road is 100,000 tons annually. I put it down at 
60,000. Beariig in mind, that, upon the abovercalculations, 
the present trunk road drains an extent of country, one- 
Sourth'of that which a railway would drain; is it too much 
to estimate the traffic, on such a railway, at 200,000 tons an- 
nually, exclusive of passengers, and without reference to the 
increase, that would arise from such an improved system of 
transport? 

Acknowledging tho railway to possess power of a higher 
order than the tramway—that, in its specd—in its capacity for 
work—exhibited both in the road and the engines, we see not 
merely sources of expense at the outset, but means, peculiar 
to itself, for awakening the people of the country, and sti- 
mulating them into life aud cnergy ; we must, before we look 
to the other side of the picture, and pronounce it all very 
fino, but two expensive ! enquire whether the charge per ton 
fox transport on it, must necessarily be, or is likely to be, 
higher than on a tramroad, costing 20,000 Rupees tho mile. 

I have shown that, on the trunk line now under construc- 
tion at Madras, the traflic drawn into a railway, may be esti- 
mated at 200,000 tons annually—say, in round numbers, 700 
tonsa day. This, in the existing state of things: and, if ef- 
fect follows cause in the usual manner, this must increase: 
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since every ton, except those drawn from the very verge of 
the space so drained, comes cheaper and quicker than it ever 
did before. 

Now I think, whatever Colonel Cotton’s opinion may be 
as to the necessity of going slow to get over a great amount 
of work, most men will agree with me, that the enpacity for 
performing any amount of work will be greater in a machine 
whose maximum useful effect is attained at 12 or 14 miles 
an hour, than in one whose maximum useful effect is at 
24 or 3. 

If the special charge of transit, at its most profitable paco, 
(24 or 8 miles an hour) be, on the tramway Jd. per ton, and 
that on the tailway, at 19 miles an hour, is -¢d., (I am con- 
fident that this is not too great a difference to make between 
the expenses of draft on two such roads,) it is not too much 
to assume that the capacity of the railway is double that of 
the tramway. How does this effect the charge on the unit 
of traffic? 

Assuming the original cost 
In the ono to be..........002 ++ £6,000 
Tn the other. ...... 0 cee eee ce oe 2,000 
The special charges on cach ton of goods charged one mile. 
In the one case, ......00 005 dd. 
In the other. ..........0665 dd. 
Interest with other general charges. 
Tn the one cnse,........... £100 
In tho other ...........66. £800 
The total charge for each ton per mile will be 
In the tramway’. ........... $d + 
In the railway, ..... 0.0... 4d. + 3G 
Let C the traffic be equal to 200,000 tons. 
The §d. + Lauds = 2-48 farthings the charge for tramway. 
Andid. + Sao = 1-70 futhings the charge for railway. 
1 
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Tn the above calculation, T have, for simplicity sake, divid- 
ed the whole cxpenditure into two kinds, the special indis- 
tributable costs, and the general charges (including interest), 
the proportion of which, allotted to cach tong or other unit 
of work, of course varics with the amount of that work. Jn 
doing this, I have given, under the first head, as invariable, 
much® that ought to have been placed in the other category ; 
and havo thus given the advantage to the tramway. 
Monsicur Belpaire, in his valuable work on the Belgian 
Railways, shows that, in the movement of a ton of goods 
one mile, the actual fixed cost is only about (0°07d.) tho 
seven hundredth part of a penny; while the total expendi- 
. ture (on the Belgian Jines) upon that amouat of work is 
(oxclusive of interest,) 1:2 penny. ‘Fhe difference shows 
the proportion of the “ working expenses” which (as is the 
ease with the interest on first cost) is reduced by an increase 
in the amount of traffic. The same writer gives, subsc- 
quently, a table to show how the actual charge on cach ton 
is reduced by the increase of traffic, and by judicious ar- 
rangements of trains; and he brings down the cost of mov- 
ing one ton a mile, from something above 4 pence, when the 
traffic is light and the trains worked at a disadvantage, to 
about seven-tonths of a penny, wiicn the traffic amounts to 
100,000 waggons a year over cach mile, and the railway and 
rolling stock are judiciously worked. In fact, while the 
expenses which depend upon the resistance would certainly 
be higher, on the inferior railway, than they would upon 
the other ; a portion of these very charges, being distribut- 
able, would fall heavier upon cach unit, a3 being divisible 
among a smaller amount of traffic. . 
T have said nothing of canals hitherto—but the anne mode 
of reasoning will be found to apply to these also, ‘Chere is, 


* * Much, even of the locomotive expense, will he found to yary in- 
versely with the “ work done,” in the charge upon the unit. 
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however, this marked difference between a “slow speed” 
canal and a tramway; that in the former, the expense of 
« draft” is at thoso slow speeds much below that on a rail- 
road; while op the tramway (which is a had railway,) this 
cost of draftis much greater. It may not be out of place 
here to allude to certain statements and arguments, exhibit- 
cd at page 241. ; 

We aro first told that every body who had previously 
written upon the subject of railways and canule had shown 
‘a fandamental misapprehension of this subject.” “ Uni- 
versally railways-are spoken of as substitutes for canals, 
though nothing can be more fulse than this idea.” ‘Lhe mecan- 
ing of this sentence is not quite clear. Ifa man proposcs to _ 
substitute a railway for a canal; I cannot sce that he is 
guilty of any “ false idea.” When another with, perhaps, 
equally good reasons, proposes, in some other locality, to sub- 
stitute a canal for a projected railway—there is not, necesea- 
rily, a “ false iden.” Both together may be recommended, 
at onc and the same time, and yet the idea be a very just one. 

Among those, who have been lately called upon to write 
upon this subject in India, one officer gave his opinion in a 
report to the Governor General, dated Ist February 1853, and 
since printed, as follows. 

. Tn the case of navigable rivers and such as tho Godavery, 
which it appears probable might at no great cost be ronder- 
ed navigable, that part of the country to which they already 
furnish a cheap and ready means of transport, may, as a ge- 
neral rule, be left without railways till the more pressing 
necessities of other portions of the country have been provid- 
ed for. 

Thaye only further to remark that the line proposed® on 
the eastern coast of Madras lics over a country singularly 
favorable for the construction and supply of canals, ‘The 


© A line proposed fur a trunk Jine of railway by Major Kennedy. 
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construction and working of a canal near Madras, so short as 
to produce little effect on the development of traflic, has been 
attended with very favorable results. A proposition has been 
made, and I believe sanctioned, for extending, it a few miles ; 
and there is no doubt that communication by canal might be 
opened along the coast between the now fertile deltas of the 
Godavery and Cauvery ata far less cost than a railway ,and far 
more capable of competing with the present coasting traflic.” 
‘The argument proceeds on the form ofa very “simple calcu- 
lation to show that, making allowance for the loss of inter- 
est on the value of goods carried, a canal at 8 miles an hour 
may carry grain 1,000 miles cheaper than a railway at 14— 
possibly—probably, in most cases—but not necossarily. 


Coloucl Cotton, to show this, takes the cost of draft, ar- 
bitrarily, at 4 Pice in the one case and £ Pice in the other— 
against the railway: but he leaves out of the question the 
interest on first cost and the general expenses of manage- 
ment, &. 


Now I freely admit that it is not likely that a railway will 
ever (taking intercst on first cost, management, and all ex- 
penses into consideration) beat a canal in the carriage of 
cheap goods—but thore are circumstances under which it 
might do so—~and it is under these very circumstances that, 
in some cases, the railways have pressed competing canals 80 
hard in England.* 

At page 250 Colonel Cotton introduces some trite obser- 
vations on the effects of profits, on the valuc of shares; and 
shows that the mere fact of a sharcholder in a canal, who 
bought shares of a nominal value of £200 for £2,000, los- 

@ 


* Tn the Economist (March 11,) I find in a notice of a work by Mr. 
Whitworth, in America, tho following passage, “ yet the railroad systom 
for the western trade is said to have superseded the canal aystem—we 
should say rather it has come to its aid.” Again, “ the rails are carrying 
such increasing quantitics of goods and carrying 80 cheaply as to compel 
the state of Now York to lower its canal toll Bas 
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ing by competition with a railway, docs not prove that the 
latter is working cheaper than the former. I do not ace, how- 
ever, that he has taken any notice of the fact that, of the ca- 
nals now quoted as paying (in spite of the railways) a cer- 
tain dividend, few if any are paying that dividend on the 
original cost of the canal ; a considorable portion of that 
cost having been, in thoir palmy days, paid off. Tow, a 
railway may compete with a canal may be scon from the 
statement already made regarding tho quantity of heavy 
traffic upon the north-western Railway and Grand Junction 
Canal: that they do so compete with them is clear, from the 
evidence of men intimately associated with the canal inter- 
ests, 

From its superior power, from its cheapest working rate 
of speed being « high speed, comparatively, the -railway 
monopolises all the fast traffic of every kind. Indeed there 
is nothing, as I have observed bofore, on which speed docs 
not tell to some extent.* 

Having thus withdrawa from the canal all the lighter 
traffic of every kind, passengers, mails, bullion, and goods, 
of value, manufactured or others, the railwiy has still stomach 
for moro work ; and picks up raw produce, minerals, &c., 
carrying them at tho snallest fraction of profit; such small 
fraction still adding to their dividend. 

The charge for transport in each case may bo found thus, 
taking our former mode of calculation. 

Special cost of locomotion in the canal... .1 Dice. 
In the railway, .........ceece essences ot Dice. 

To each of these must be addod a proportion of interest 

on capital. ‘The railway clears 5 per cent. already by its 


* Tho. great northern railway naw carrios beside passonger traffic 17,000 
tons of coals'per weok along its line at $¢.a ton. Does it manago this 
largo amount of work by slackening speed on traflic of all kinds P J aua- 
pect not. 
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passenger traflic, and is satisfied to have § a Pie profit on 
each ton of coals—the canal having a capital invested of 
20,000 Rupecs and 60,000 tons of annual traflic, in heavy 
goods, must put 4 Pice, on cach ton, in ogder to gain a 
similar dividend. J 

It is thus that the railways in England do press upon the 
canals, by their superior cepacity for work, which capacity 
depends mainly upon their going quick at low prices, quicker 
than canals, roads or trams, however worked, can manage.* 

It is clear from the above, that while, as Colonel Cotton 
remarks, the question is still open, what kind of communi- 
cation is best for this country ; ‘hat question is to be con- 
sidered with a little more care than he has bestowed upon it. 

I look upon his proposed tramway as an inftrior descrip- 
tion of railroad; not likely to be adopted with advantage in 
any general system of highways; though very useful in mi- 
neral districts and other special cases. 

In determining whether, in any particular case, we shoul 
have a railway—a canal—or common road—we have to con- 
sider, 

Ast. ‘The character of the country. 

2nd. ‘The probable cost of construction in each ease. 

3rd. ‘The probable cost of maintenance and working in 
each case. 

4th. ‘Lhe amount of traffic to be anticipated. 

Sth. ‘Lhe nature of that traflic. 

Lastly—the results, social and political as well as com- 
mercial to be desired and anticipated from tho highway in 
question. 


* ‘Tho following isan extract from the oficial “ census Report” for the 
united States, December tat, 1852, alter stating that before 1800, there 
will be completed 36,000 miles of railway, the writer anys, “ ‘The nsofulness 
and comparative economy of railroads as channels of commerce and 
travel have become so ovident that they huye in some measure superseded 
unats and are likely to detract seriously from the importance of naviga- 
Ule rivers fur like purposes. 
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If it were possible that any country could be in such a 
condition as to furnish an enormous amount of heavy cheap 
goods, upon any given trunk line; without their being at 
tho same time’a large demand for passenger traffic, and the 
quicker transport of costlier goods; and if local circum- 
stances were not opposed to it; ] should say, this is a case 
for a canal—but such a case is without an example. 


If—as will be found in some cases in this country, there 
were circumstances peculiarly favorable to the construction 
of a canal, while the development of a mixed traffic did not 
promise to be sufficiently rapid to encourage the construc- 
tion of a railway, I should say, “ lay down the canal, Iet it do 
its best towafds the general traffic of the country; and Ict 
the railway follow: as the business of the country increases 
a railway and canal may well work together.” 


In this part of India, I agree with Colonel Cotton in 
thinking, the construction of a coast canal would be a mea- 
sure, wise, simple and benefical. But I should look upon 
his proposcd canal across the Coimbatore district, with a 
lock every mile, and a summit level on a district, moro 
scantily provided with water, than any in India, as a griev- 
ous mistake, 


Tam by no means disposed to enter upon so unprofitable 
a diecussion as that of the gencral imcrits of a canal versus 
those of a railway ; but I cannot avoid noticing the manner 
in which Coloncl Cotton has treated the subject in quoting 
the American works. THe docs not take into consideration, 
how remarkably in that case the natural features of the coun- 
try promote water communication® ; their magnificent xi- 
vers and lakes feeding and supporting artificial, connecting 
channels. e ct 


© OF 687 miles of inland navi 
artificial canal. 





nia North America 623 only are hy 
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One thing however is clear from these statements, assum- 
ing that they are derived from good authority, viz., that the 
cost of transit on the “ Erie canal” is 7's of a penny per ton 
per mile ; while on railways in England it is otly $e. or as of 
a penny, at this moment. 


We observe another fact too from these statements, viz., 
that to effect this—to create an instrument, in the shape of a 
canal, that should transport goods at 7% of a penny per ton, 
it was necessary to expend in construction no less than £18,700 
per mile. This, taken with the fact that, in England, upon 
lines of railway which cost £35,000 to £50,000 the mile, 
coals are now carried at 4 or 54,4. per mile, is very encourag- 
ing to the promoters of railways here, whererwe can com- 
plete them for one-sixth of that sum.” 


Thave, I think, said enough of Colonel Cotton’s argu- 
ments against what he terms “ high speed” (that is, well con- 
structed) railways, on which, at considerable first cost, the ope- 
ration of carrying goods and passengers is facilitated and 
cheapened; butit may be as well in concluding this part of 
our subject to say a few words on the capacity of these rail- 
ways for the performance of a given amount of work. 


Nothing more clearly shows the very narrow and imper- 
fect view which Colonel Cotton takes of this subject than 
such a passage as this, at page 247: “ We might as well 
say, that because my Lord and Lady found a carriage 
sufficient to carry their own persons, therefore all the farm- 
ers on the state ought to carry their hundreds of tons of 
goods in Gentlemen’s carriages instead of waggons”—as if 
the capital invested in reducing the incqualitics of the earth’s 
surface, in purchasing rails, and fixing them securely, thus 


® Speaking of the Hu@Morsfichl Canal Captain Laws says bofore tho 
Committec (6th Hoport railway and canal), * How can a penny a ton py 
upon a cana) which hardly even paid o dividend with a very much higher 
tariff ond a greater traflic’ ? 
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reducing tho resistance as much as possible, was simply in- 
-tended and calculated to enable Lords and Ladics to travel 
quick; and had no effect on the conveyance of such vulgar 
things, as turnfps and barley. ‘Lhis, too, with the fact al- 
ready mentioned, that one railway in England has been Jate- 
ly carrying 17,000 tons of conl, a weck, over its line at 3d. 
the ton per mile. 

Might we not, with as much justice, point to the palaces 
in Manchoster, the splendid buildings, the expensive fittings, 
arrangements perfect on all sides, and contemplating, with 
awe, the amount of capital sunk, exclaim, “ such an employ- 
ment of capital may do well in a country where Court dresses 
and costly maaufactures are required ; but for the poor people 
of India and their clothing, commend us to the cheaper hand- 
loom! 1”? 

The fact is, that, in the best description of railway, we sec 
nothing more than the operation of a system which is daily 
being applic more and more extensively in Europe: the cco- 
nomical cmployment of capital, in the concentration of power ; 
by which the most minute and contemptible unit of work, a 
button, or a doll’s eye, is executed at the cheapest possible 
rate. 

T have before alluded to the errors into which men are apt 
to fall by a too great dependence upon averages. It will be 
not out of place, if T again illustrate this, by an allusion to 
Colonel Cotton’s mode of applying the average in calculating 
the relative cost of trafic upon a railway, and one of his tram- 
ways ; by throwing the whole of the traffic into a lump, aud 
assuming ono rate for all. Fe thus deprives the railway of 
onc of its most remarkable and characteristic advantages, the 
power of creating a demand for a large amonnt and great 
variety of work ; and adjusting its tariff to the several des- 
cription of traffic, so as to make great prolit out of some, car- 


rying on the rest at the cheapest possible rate. 
K 
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Asan exantple of this and other errora into which Colong 1 
‘olton has fallen throughout hia book, I will take the fol- 
lowing calculation at page 182, 


High Speed Raihoay. ° 


Cost of 100 miles, at 80,000 Rs. .. .80 lacs. 
Working half of the 100 miles for 
five years, at: $0,000 Rs. a mile. .75 lacs. 
Ditto half at 4 Pice per ton, or one- 
ninth of the present rate. ....... 8 lacs. 
: ———163 Jaca. 
Cheap Railway. 


Cost of 100 miles, at 20,000 Rs... 20 lags. 
Cost of working for five years, at 
2 Pice +s of tho present rate.... 4 lacs, 
————- 2d Tacs. 


Saving on the cheap railway, ...189 lacs, 


Now one fundamental mistake which the Colonel makes 
in this and other similar calculations, is in assuming first, an 
amount of traffic ; and then a cost of working without any ro- 
ference to that amount. 

In the above calculation the cost of the railway is stated at 
toohigh a figure ; but Inced not dwell upon this. The timo 
requiroil to execute it is exaggerated greatly. Tho cheap 
railway is assumed in tho calculation to have been executed 
in “ no time ;” the “ working” is assumed in the one case to 
be 4 Pice, in the other 2 Piece; so that, in the one line made 
expensively to cnsure-cheap working, the “ working” cost 
is double that on a tramway worked by cattle with “ steep 
grasients, sharp curves, &c.” ‘This is an easy way of proving 
anything. 

Now let us proceed in the ordinary way to sce what tho 
cost of transport, (which is the very thing we want to arrive 
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at) would be—fortunately Colonel Cotton has given us his hy- 
pothetical traflic—160,000 tons. 

Working expenses include all expenses properly so called, 
“ managementf’ “locomotive,” &c., but in getting at the 
probable “charge” per ton, we must include interest on 
capital, say five per cent. 

Now we will start, if we can get hold of such a thing, 
with « fact. 

‘The locomotive expenses on the Banchester and Leeds 
railway have been stated beforo the Guage Committee to 
amount to four hundredths of a Penny per ton per mile— 
double this for the cheap railway and we have eight. hun- 
dredths per tan. Let the othor elements of working expen- 
ses in both cases amount to 0°8. Then the total becomes 

: In the good railway, .....0°18d. por ton. 
In the bad railway..,.....0°16d. —,, 

The expenses per ton per mile on 160,000 tons will be 

* — On the good railway. .. .160,000 x 0'12d, = £ 80 
On the cheap railway. .. .160,000 x 0°16. = £106 

The charge for interest, assuming according to our expe- . 

rience, that the railway cost £6,000 per mile, will be 
On tho good railway.. ......0062 6.6300 
On tho cheap railway, ............£100 

The additional charge on each ton per mile to mect this 

will be 
In the former case... £ ia = 0-457. 


Tn the latter case...... & Tm = O1Sd. 
Tho charge must therefore be 
In the first case . ,0°12d. + ONG, = 057d. per tun. 
In thesccond case.0°16d. 4 O'15d. = 031d. ,, 
By this mode of calculation, we should find that when 
the traffic reached 1,200,000 tons per annum, the mileage 
charge upon cach of these, to eaable them to pay alike d 
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per cent. upon capitul, would bo the same, viz. 018d. por 
ton per mile, This is however, taking the worst case against 
the better class of railway ; giving it nothing but slow specd 
traflic, noncof the advantages of the higher and more profituble 
description of work: and wholly putting out of sight its sur- 
passing power to stimulato commerco and erento traflic as 
well as the impossibility of the cheap railway ever carrying 
1,200,000 tons, or cyen so much of it as the better railway 
could.® 

But now let us suppose that out of this 1,200,000 tons, a 
portion represented by 100,000 tons, consisted of that fast 
tvaflic of passengers and light, valuable, and perishable goods, 
much of which the cheap railway could not carry at all. 

‘The total amount of interest on the £6,000 is £300. 
To the working expenses on these 100,000 tona we may 
add a handsome profit—say—a half penny 2 ton—then 
4d. X 190,000 = £208 profit on this portion of the traflic; 
leaving £300—£208 = £92 to be carned by the goods— 
Eriaitii = 0-02d. ( (00 ofa penny) to be added to the “work.” 
ing cxpenses” for the cost of transit, which then becomes 
Od. + 002d. = O1R 

Colonel Cotton seems to entertnin some singular appre- 
hensions regarding tho amount of traflic, on such a line as 
that of the Bengal railway ; which he thinks will be moro 
than the line can conveniently carry. Is this a grievance ? 
Do men generally complain they have too much grist com- 
ing to thoir mill? What do we with a common road when 
it becomes thronged to an inconvenient extent? We widen 
it—so do we with a reilrond. ‘Lhe “Great Northern” of 
England aro actually laying down or proposing to lay down 

* Tho abovo calculation is intendod to show that viewing tho aubject 
under the" worst possible aspoct for a raitway—it would yet, when the 
traflle roached u certain amount, work cheaper than tho tramway—pur- 


posely taking an extremo case, I have asgumod that tho tramway would 
carry ag much as the railway which it would not. 
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an additional line of rails to accommodate their increasing 
and remuncrating coal traffic. 

This is however an anxious moment for so large and ex- 
pensive an apparetus asa railway. ‘Tho traflic coming in 
must be beyond its capacity in the first place—and then suf- 
. ficiently beyond it, or having sufliciont promise of so great 
an augmentation, as shall give employment te the additional 
amount of roadway proposed. 

Tho traflic advances on a railway in this manner. ‘There 
is a speed at which the engines do their work with the best 
possible effect—say 15 miles an hour. ‘The traffic increases 
until, at that specd, thero is a risk of choking. Thospecd 
is increased fo (say) 17; but the profit on the addtional 
traffic, thus mastered, more Uhan compensates for the ex- 
penses of the increased speed: traffic pours in; bat if they 
increase the speed further, the additional profits, at the pre- 
sont charge, will not make up for the additional expenditure 
flue to the additional speed. ‘The railway is entarated : then 
comes the question of a general rise in the tariff, to keep off 
further inerease in trafic ; or additional accommodation with 
tho same or even a reduced tariff. 

Now a single line of yood railway, with its speed, will do 
far more work in a given time than a tramway. | ‘Lhe for- 
mer would accomplish with once engine a mileage of 40 or 
50 thousand tons in 12 hours at the cheapest: possible rate. 
‘Lhe latter would require 200 horses to do the same amount of 
work. ‘To make the cheap railroad as accommodating as the 
other, it would be necessary to add more lines of rails. ‘his 
would bring the total cost up to that of the better railway. 
We might then have accommodation for all, in tonunge ; but 
not one step should we have advanced towards improvement 
in the character of the highway : more of it, but atillbof inte- 
xior character. We might add 20 parallel lines, bat we shoutd 
still have light girders to bear very light weights so light as 
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© not in the least to aflect the rails,” “ sharp curves,” “ steep 
gradients,”—travellers, troops and mails would still be limited 
to § and 6 miles an hour. Moreover, add aa many lines of 
yails as you choose, tho supcrior railway if worked up to its 
capacity must work cheaper than the othor. 


On the railway, supposing there to be a single line, and 
stations every 10 miles, 6 traina might run during the 12 
hours cach way ; and the character of tho rond facilitating the 
economical application of steam power, each of these trains 
would take without difliculty 200 tons (nctt.) It is thus not 
too much to assume that such a line might manago, at its most 
econowical rate, 1,000 tons cach way, or 2,000 tons a day— 
700,000 tons per annum. On the tramway, with the samo 
nunber of stations, 2 (through) trains, each way, at 3 miles 
an hour would be the utmost that could bo managed : if there 
were 250 tons cach way each train would consist of 250 tons 
gross. This would require upon such a linc, with steep 
gradicnts 50 good, horses at Least: xllowing oach horso with his 
load to occupy 15 yards—and it would not bo an economical - 
application of the horse to have more than one to the same 
load—would give a length of train of about 900 yards ; some- 
thing more than $ a mile. Such a train would in the course of 
the day’s journey—40 miles—mect two others and no little 
time would be expended on thesc occasions. 


If the stations wore more frequent, more trains might start, 
but more time would be lost. I do not think it possible there- 
fore that such 2 line could accommodate above 250 tons each 
way daily, or just one-fourth of that which tho railway could 
perform ; and the passage of apy quicker trains would be ut- 
terly impossible. 

In order therefore to give the tramway 0 capacity for the 
perlormanceof very heavy traflic qual to that possessed by the 
railway we must give tho former - lines of way to ong of the 


. 
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latter. But this would cost £2,000 x 4 = £8,000, wherens 
the Intter only to cout £6,000. 

If however we are content with asingle line in cither ease, 
what would ba their respective merits ax investments, work~ 
ed up to their capacity / 

Railway working expenses....... 02d. per ton, 

"Tramway ilo, secceeee OSdd. per ton, 

Railway charge (say).......60062 $d. per Lon, 

‘Tramway do. (thesnme)........ $d. per ton. 
: Profit in cach ton. 

Railway, .....cceceese cece scone O55, per ton. 

Tramway..csccccececececesceee O'45d, per ton. 

» Aggregate profit in railway. 
Mies = £1,600. 
which is on a capital of £6,000 = 26 per selene 
Aggregate profit on tramway. 


180,000.46 
ES’ = £837 


“Which is on a capital of £2,000 = 16 per cent. 

“We have hero argued from a fixed charge, on two such 
railways, ton resulting dividend—but let us now take a fixed 
dividend, and see how the country would be aflected—what 
the tarif would be. 

Let the dividend be five per cent. “Vhis on the railway 
would be £300 per mile, which divided among 700,000 tons 
gives 
Old. = vs of a penny. 

Then 0-2 + 0-1 = 0-30. of a penny per ton per mile is 
the charge for the railway. 

In the other ens we have interest on first coxt £100. 


Then Ligogs = 018d. and 0S + 0-13: == Odd or (Gy ofa 
penny, as the charge per ton for the tramway. 
There is yet one observation to bo made regarding the 


traflic to be expected in India, 


. 
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With trank lines extending many hundred miles ond 
raining such a yast extent of country as these will, there 
cannot be a doubt, that the traffic will bo greatly increased ; 
or that, being chicfly raw produce, it will Be very bulky ; 
neither can we doubt that there will be a great amount of 
passenger traffic, though thero is lilile to be seen now. 

It is well to remark, however, that the increase in tho 
traffic on any particular line will be of two sorts; dué to 
two distinct causcs—the one will arise from the tendency of 
the improved rond to draw into it existing traffic from cach 
side—far and wide—tho other will depend upon tho effect 
produced by tho railway on the means—the habits—tho 
minds of the people. ; ° 

‘Lhe former increase will show itself very soon ; the latter 
will be much more gradual, as regards goods—tho passen- 
ger traffic will develop itsclf, I think, very soon. In the 
latter caso we have the materials ready—the men, women 
and children. In the former, the produco has to be raisede 
—an increased amount of sugar and cotton can only be ob- 
tained from a greater breadth of land being brought under 
cultivation ; or from an improved system of agriculture being 
followed upon tho land already oultivated. Both these causes 
will he at work; and the effect, though gradual, will be sure. 

Cotoncl Cotton speaks of the country, as already full of 
population, and yet with an unlimited oxtent of suitable soil 
still available; which sounds somewhat paradoxical. Not 
80 full, in my opinion, but that the effect of tho railways 
will be to fill it fuller ; and to furnish men to raise an addi- 
tional amount of raw produce, upon this unlimited extent of 
suitable soil, 

Colonel Cotton has stated (page 184) certain conclusions 
to which’ ho has arrived, upon this subject, which it is not 
necessary, I should notice further; as they are chiefly built 
upon tho foundations which I have now laid bare. 


id 


There is one para, however, (the 55th) page 196, whieh 
appears to call for remark, as indicative of x dlisposition lo 
assume data somowhat hastily. 

In this para.ghe cost of transit upon different descriptions 
of roads and canals is atated. Now, ax before observed, the 
interest on first cost ix a very important item in & cost of 
transit ;” expecially on ronds which cost £6,000 or even. 
€2,000 the mile. - 

Here we heve the cost of transit on a common road, slated 
at 8 Pice per ton—upon what authority ? 

On the Madras western road the charge at present is about 
1 Anna 6 Pice, or 18 Pice per ton; exclusive of wear ant 
tear of road, and interest on first cost—management, &e. 

Lhe late Captain Best—a man of rare ability, experience, 
and judgment—estimated the interest on first cost on the 
western road, and wear aril tear together, at from 8h to Us 
per cent. on tho present charge for trafic. ‘Chis would bring 
the cost of transit up to 24 or 25 Piece per ton. 

” Again, i in this table the cost of transit on a railway is stated 
at -£ Pice—on a cheap railway at 2 Pice. Now the Colonel 
cannot believe that the éraction on the former would be more 
expensive than on the latter: if there be this dift-rence, il must 
ariee from the interest on first cost forming. an important ele- 
ment in the “ cost of transit.” But whatdo we see at pare 
182? there the “ working expenses,” which do not include 
iutereat, are slated to he? Pice ; then at page 196, the “ eosk 
of transit,” which’ must include interest on capital, is 
Pice! Further we have here, cost of transit. 

On firat class rnilwayns. se. ccse sesso ee He Wie 
On chop railway. 
On canal (with towing paths) page 228... 
fe. ‘Che cost of Lransit on the railway is ilaihbes the 
cheap railroad, and cight gimes that on the canal 


we find railways in Bughind which cost 39 to 50 thousand 
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pounds a mile, carrying coals for less than 4d. a ton per mile, 
and pressing upon these canals very hard: I think this is 
quite sufficient of itself to show that Colonel Cotton has not 
fully considered this question ; that thinking only of the well 
known relative value of the resistance, at certain speeds, on , 
railways and canals, he has forgotten how the mighty power 
of the locomotive engine enables the proprietors of the for- 
mer to regulate this “ cost of transit,” by ringing an indefi- 
nite number of changes on the proportions in which cach des- 
cription of traflic shall be made to contribute to the required 
dividend. 

We may see, from what has been stated, both the light in 
which railway projects should be viewed, and their progres- 
sive effects on the commerce of a country. 

Colonel Cotton makes it a matter of complaint against tho 
various gentlemen who have hitherto discussed these pro- 
jects in India, that they have confined their attention, to 
the “ comparatively insignificant” question of their remune- 
rative character. . . 

Having in view the execution of these works by private 
companies, I consider that they would have been guilty of 
an absolute breach of faith, towards the public, had they 
considered them in any other light than that of money spe- 
culations. It was their business to state plain facts; not to 
indulge themselves in flights of imagination: to sliow how, 
with existing traffic, and that which might fuirly be expect- 
ed, and with a charge sufficiently low to defy competition, 
the work might be expected to pay. 

In another placo* the Colonel says, that nothing will be 
done unless India has “ choup Yransit—roally cheap transit 
at rales one-tenth or one-twentioth of those at present pre- 
vailing,” And he then finds fault with those who talk of 
1d. to 8d. per ton per mile, as men, who do not consider, &e. 

* Page 78, 
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Now the most perfect apparatua yet known for the pur- 
poses of transport is the railway, I have shown that the 
rate at which goods can be conveyed by this instrament de- 
pends upon ti amount of traltie—aud T need uot say, that 
this amoynt of traflic depends, on the other hand, on the 
operations of the railway, ‘Cho consequence is, that the fallin 
the charge for transport must he progressive, ‘The only 
thing we havo to sccure at first for the railways in India-- 
positively tho only point of any scrions consequenee—-is this; 
that they should be able to support themselves whilo they 

‘ benefit tho people. They may probably bein with what 
Colonel Cotton would consider a high charge; and yet it 
may be Jow enough to bea decided improvement ov the 
present rate. ‘Lho effect of this decided improvement is to 
slimulato trado, and increnso the traffic; aud the effect of 
this increase in the traffic, is to enable the railway (o work 
at a lower charge. 

« Let us apply this in practice, taking the Madras railway. 
Suppose the annual traffic now to be 50,000 tons—-the work- 
ing expenses 2 Pice per ton—the interest on first. cost Ru- 
pees 3,000 per mile. Tet us assume that of the interest, pis: 
sengors, parcels, &c. pay Rs. 1,000, leaving #000 to be met by 
the goods, ‘Rs, ino = 8 Piece nearly as the interest to be 
earned upon cach ton. ‘hen this added to the working ex: 

*pensos gives 2 4-8 == 10 Vice for the charge. 

‘Chis ia an improvement ; and we cannot doubt of its opera 
tion upon thé trade, ‘Lhe trafic hocomos 100,000 tons the 
variable charge for interest becomes 4 View per ton ud the 
tariff may be reduced from 10 Vice to 6 Vice per ton. 
‘Thus the fall in the charge for transport keeps prea with 
the increase in the amount of traffic ; until the railway js & 
rated with work. In this case it appeara thal, for am average, 
something like 6 Pico per ton would be @ reasonable charge 
to begin with. 
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Lastly the above considerations show us the immense im- 
portance of keeping the cost of traction, the locomotive ex- 
penecs, low. ‘Thess ara fixéd and invariable ; and when they 
aro relatively high, the beneficial effect prodwcod by any in- 
crease in the anount of traffic will be relatively small. I have 
cluewhere observed that Coloncl Cotton generally assumes 
that tho working exponsos of his tramways are Jess than those 
in tho railways; u palpuble and most important error. 
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WHAT WK WANT IN TXDIA. 





Brvonx determining what dcacription of communications 
we should provide for Indie—upon what systom they should 
be constructed—at what rate itis dqsirable to lay them down 
—it will be well to roflect upon tho present condition of tha 
people~—the character and relative position of the Govern- 
ment. 

I speak of that part of Indin with which I lave somo ac- 
quaintanco. Tho population is almost entirely agricultural; 
snattored ovor tho face of the Iand, chicfly in small villages. 
Tho distinctive characteristics of the poople are, poverty, nad. 
ignorance—their actual wants aro fow, their habits simplo—, 
their virtues are chiofly of a negative kind, contentment, 
sobriety, patience: industrious they aro not (though often 
said to be #0); if industry means to work when not com- 
pellod; to make the best use of time. heir defocta, com- 
pared with the more distinguishod races of mon aro want of 
energy, of ambition ond self-relinnce. I do not spenk of 
those ioral virtues which neither they nor any otlier mon 
can display, until brought under tho influence, direct or re- 
flected, of religion. 
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Not only is this people broken upon into different casta:, 
among whont are no social relations, and litte sympathy, 
either in public or private life: they are divided eveu into 
nations—speakény diflerent languages-~ wearing — di 
costuncs—cultivating different soils---consuming diferent 
products—all ignorant and all poor. 

As a remedy for this ignorance and this poverty, one 
man proposes a general system of government education ; 
another reform of éhe law; another revenue surveys, and 
regulation of the assessment: others look to the abolition of 
ryotwaric ; while some tatk of yood highways as the grand 
specific. 

Each of tlese measures may be good in itself, but none, 
not even the roads, would do alone, As ealeutated to shed 
abroad “light and air*—these would ‘probably lead on, of 
necessity, to the other reforms, but we want reform in every 
department—we want clear heads and unfettered hands to 
tarry thom out, studying to take the people, aa fast as may he, 
along with us in our progress, 

We are placed here as the representatives of a nation, 
among the foremost of all in the world, to educate a people 
far behind in every thing. We know that our own nation- 
al character hes been in a great measure formed during along 
struggle up to national manhood; ean we hope to see this 
people spring at once into that state? 

We talk of our roads—canals—docks—manafictories—-and 
brag not a little of the Anglo-Saxon in these days; do these 
make the men, or the men these? 

The kind of difficulty we have to contend with, under 
present circumstances, may be illustrated by a look at the 
“ poad’* question, 

We take our ideas of roads from Faysland--and we are 
told, perhaps, asa great grievance that there are nol 40 miles 
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of road one could drive a gig upon! possibly—but then, if 
there were, no gig would be driven on them. 

‘the pcopte are very slow to take advantage, and certainly 
never have yet taken full advantage, of any works of this na- 
ture, ‘Lhey take no interest in them before hand; andwhen pre- 
sented to them, only make that use of them that instinct forces 
upon them. Under these circumstances a common macadamized 
roud is one of the most unsatisfactory and expensive works 
that could be constructed for them; at Jeast if made up to 
our English notion. ‘Che people take the least possible ad- 
vantage of it; and the expenditure (upon such as are made 
up to an English standard), necessary to repair decay due to 
atmospheric influence, probably far exceeds that fairly ex- 
pended in the facilitating and cheapening of traffic.* 

Considering the ordinary character of this people’s mode 
of working and of travelling, the additional expenses, ne- 
cessary to complete a road up to the “ gig driving” mark, 
would far ontweigh the additional advantages gained by » 
common bullock cart; while at the same time the habits of 
the people are such, that no gig appears. 

On one road we haye now a mail cart, the proprictors of 
which horse carriages for travellers—the road is 200 miles 
long, and lying between large Europdan stations is wholly 
supported by that section of the community. ‘the advan- 
tages gained by bullock drivers from the finishing expendi- 
ture would never be suflicient to pay for it—while the pro- 
prictor of, or trnvellers by, these carriages ave perhaps the 
only people on the road who do not, in some shape or other, 
contribute to its maintenance. Here we depend upon ‘the 
indirect effects, ant are obviously applying a principle, that 
would not be allowed to stand in England. 


* The %ato Captain Beat ascertained from careful observation, that tho 
wear of the road near Poonamalles fram the effects of weather during 
eight months, was eqhal to that which would he effected by about 
270,000 loaded carts passing over it, or 136,000 tona neti. 
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T have lately travelled over an extent of about 700 miles 
of road in this Presidency. I travelled 400 by carriage, and, 
with the exception of one mile of ghaut, there was not an 
inch upon whigh I should havo hesitated to take a carriage 
oragig. ‘They were certainly not all in the highest order 
for these Rind of conveyances; but had they been made so, 
it is certain, with the present habits of the people, the 
wind and the rain would have done their work on the maca- 
damized surface before any gig appeared. A year before, I 
travelled in a pair horse carriage (established on speculation) 
upon 80 miles of this road. ‘This time it had disappeared ; 
the road was good cnough ; but there is yet uo ficld, except 
in special cases, for such speculations. 

One great advantage of railroads, then, is, that they are 
not only constructed for the people, but worked for them in 
the most judicious and cconomical manner: but this should 
make us pause. Are we not guilly of the very error that Co- 

loncl Cotton condemns, doing a thing for the people instead of 
giving them the means, strength and knowledge to do it for 
themselves ? We certainly are; and were it not that the same 
railways, which cavry their cotton and grain forthem, would 
bring back the schoolmaster and the newspaper, I should 
hope lite from it. 

‘The cflect of ages of servitude is, that Ue elasticity of the 
people is destroyed or gricvously impaired. They are not 
only poor in material wealth, they are poorer still in spirit 
and knowledge. Every man who has moved much among 
them has felt his heart fail him at the apparent impossibility 
of rousing them, under any encouragement, or in view of 
any prospective advantages, to energetic and continued ac- 
tion. Vou might carry their goods free: they would still be 
slaves to ignorance and indolence. Merchants and money 
lenders would grow rich—there would be sloubtless a gradual 
extension of the bencfit of cheap carriage throughout the 
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country; but if ight and air” were not frecly admitted 
among the people, at the same time, Ute change in the habits 
and character of the agricnltural population would be slight 
and tardy. Whatever money they saved woul be buried, as 
now, instead of going to complete the docks, railwoysy &e., 
spoken of by Colonel Cotton. 

It is with this view of the character and present condition 
of the people that I consider there should be a limit put to 
the rapidity with which expensive public works ave thrown 
over the land. J am satisfied that if it were possible to 
throw down 15,000 miles of railway, during two years, at 
2,000 the mile, there would be a great loss of money—a 
heavy accumulating debt. 

I think one of Colonel Cotton’s “ fundamental errors” is, 
that of looking to the time in which the communications can 
be improved as the all-important point. It would be as rea- 
sonable for a supporter of “high speed” railways to consi- 
der the time in which coals can be carried a certain distancy, 
as the one point of importance. 

With an extent of works, involving an expenditure of 
thirty millions, -laying on the country a burden £1,500,000 
annual intcrest—it is no joke going ahead of the require- 
ments of the people. 1t is moreover peculiarly characteris- 
tic of railways that the operations of the part greatly facili- 
tate the construction of the whole—500 miles of railway, 
lnid down on the now most prosperous portion of the coun- 
try, in operation for « couple of ycars, would facilitate the 
construction of another 500; while the effect produced by 
the former, on the habits and cirewnslances of the people, 
would render the latter at once a profitable undertaking, 
and a necessity. 

Our ghject is to keep the people moving ; and, under pre- 
sent civeumstances, we must no doubt take the lead. We 
should consider the “ fundamental point in the whole ques- 
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tion” to be the promotion of steady, healthy progress, in all 
reapects, among the people of India, according to their day 
and generation. . 

We are told of England and the Anglo-Saxon, and asked 
whatweuld they be without their railway and canal and 
dock, &e.7 ‘The only answer to this is another question ; what 
would the docks aud raihways be without them ? 

‘Yo throw down 30 millions of moncy on the land, in these 
public works, with the expectation that the Natives woult 
spring at once into national maturity—to calculate at tho 
same time and doplore the loss of moncy, which in the lapse 
of years, would accrue from the people wanting this invest- 
edt capital—these evidences of natural strength—would he 
about as wise as to reproach a child with the prospective 
wants of the next 20 ycars, and buy him a full suit of man’s 
clothes for the purpose of’ hastening his growth. If he did 
not sink altogether, smothered under the weight thus thrown 
apon him, he might live to realize, in process of time, the 
fact of a tailor’s bill with accumulated interest, as the only 
inheritance derived from « fond but somewhat impatient 
parent. 

‘There is, therefore, a limit somewhere lo the “speed” at 
which these works would be carried out—how to determine 
that limit ? 

Perhaps it will be as well, before we attempt to answer 
this question, to put another—viz., by what agency shall 
they be carried out? 

In England, at the present time, there are few things at 
which the Anglo-Saxon so readily turns up his nose, as at the 
iden of the Government doing any thing of this kind. While, 
however, it is considered altogether opposed to common sense 
to look to the Government there for the exesution of public 
works—here the cry is all against the Gévernment, for not 


spending the reyenucs of the country in this very manner. 
. M 
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If we enquire why 2 fundamental rule, in onc land, is se 
utterly ignored in another, the governing power being the 
same in both cases; we are told, no doubt, that the case is 
different—here the people wont do them for themselves. . Rut 
suppose such an argument was advanced by the Gr ‘sirmment 
in England—and doubtless there are many things which the 
people there wont do which they might do with advantage 
—would the people’s representatives open their purse to the 
Government ? 

In one part of his book (page 113), Colonel Cotton talks 
of indirect returns in tho shape of taxes. In another place 
{page 81), he says that the Engincers, and others concerned 
in projecting the great railways, had views yaturally con- 
tracted to this comparatively insignificant part of the sub- 
ject, viz. will such a railway pay to the sharcholders ? 

His opinion is that a work should be undertaken by the 
Government without reference to the probability of its pay- 
ing, by the work it performs, the interest on first cost; thet 
the indirect returns in the shape of additional taxcs may be 
safely looked to as ample remuneration. ‘This may be trae, 
and no doubt to a great extent is so; but greatly as the adop- 
tion of such a principlo would smooth the path of railway 
projectors and engincers, it is to be very cautiously applicd. 
‘These additional taxcs fall in India wholly upon the agricul- 
tural classes. What would they say to such a doctrine among 
that class at home? 

The people of England pride themsclves upon helping 
themselves, doing everything for themselves. In the resolu- 
tion with which they oppose all interference on the part of 
Government, there may be, and doubtless is often, simply a 
desire for profitable investment of moncy ; but if thero be, as 
I believe, a sounder principle at bottom, itis this ; that the 
people are—instifictively perhaps—but yet certainly, the best 
judges of the thing wanted. : 
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Another result of the system is that no work is ever un- 
dertaken without a good promiso that it will pay. ‘The 
* Anglo-Saxon” takes care of tliat. 

ae to adopt this principle here, or are we not? Are 
our pin ples here again to vary with our latitude and lon- 
gitude? 

I consider that in every work there should bea promise of 
its paying ina more direct and satisfactory manner than in its 
indirect effect on the taxes. In England, not to forget Wales, 
we lave a way of making the man who uscs a road pay for 
it, and pretty handsomely sometimes. We do not leave it 
to be paid by the additional taxes which it cuables the agti- 
cultural classes to pay. 

We cannot get the people here, unfortunately, to execute 
their own great works; and while the Government wisely 
steps in to promote (by direct interference) their execution, 
Ido not sce why they should not act upon precisely those 
Principles which have been at the bottom of all the projects 
of public works in England—their direct remuncrative fen- 
deney. ; 

If we do this, we have oa rule, a safe and rational rule, to 
go by. If we once throw this over,and sct to work to squander 
money upon works, no matter how desirable in themselves, 
with merely a vague notion that Government will be repaid 
by benefits to bo reccived through unforescen and indirect 
channels; instead of laying on our posterity, as Colonel 
Cotton very justly proposes we should, a fair charge for the 
use of these works, we shall run the risk of bequeathing to 
them u national debt, which will make them wish they had 
been left to make their own roads. 

In the active connection between an enterprising: people 
and. their works, insuch a country as ouy own, we sec, in 2 
meusure, cause aud effect—the source, and the symptom of 
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national greatness. Both are wanting here; and this again 
should make us cautious in our procecdings. 

‘Lhe railways in India are now nominally constrncted hy 
Companies ; and it 3s pleasing perhaps to Capitalists, at home. 
to have so safe an investment for their money: sy fietory 
to others to think, that we are introducing a great principle, 
by constructing these works by private enterprise. Bat 
the people hicre feel it not—they are not doing it—to them 
it is the work of Government—they care little for it~they 
lend no aid in their construction—when completed, they will 
pay for being carricd about upon them ; and, as heretulore, 
the profits will be spent in London. 

T have made these observations for the purpose of show- 
ing how peculiar our position is here; and how desirable it is 
that in all we do, we should greatly and constanlly enden- 
your to take the people along with us. In the excention of 
these works by English Companies there are, with somo evils, 
some advantages; and among the latter perhaps the greatest 
is, that money will not readily be raiscd unless with the ex- 
pectation of satisfactory results: and that, once subscribed for 
a specific purpose, the proposed work cannot be suspended 
by any difference of opinion among our rulers, or any sup- 
posed financial difficultics on the part of Government. 


As regavds the interest of the people here, so long as they 
are not ina position, or have little inclination, to invest money* 
in these undertakings, themselves, itis obviously of bittle im- 


* Itis to he regretted that so little care has been taken to induce the 
people of the country to intorest themselves about these railways, tia 
difficult in some cases—in one it may be pronounced impossible, for nny 
Nati hald shares. In Bengal and Bombay, the shares are obtainable, 
and dividends payable, at the capitals of those Presidencics, and there only. 
Jn the Madras railway the dividends are payable in London !£ ‘This ia an 
unfortunate arrangement; unjust, and in more than one sense impolitic. 
Agencies should rather have been established throughout tho country, 
and, if necessary, evengome sacrifice should have been made to place the 
shares in theso undertakings within easy rench of the people, us a secure 
investment for their money. 
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portance whether the Government execute the works by their 
own servanls or through a private Company ; but in either 
ease the only safe rale to follow, in any project of this kind, 


{g, that it shoulg be proved likely at no distant period to pay 
thee on its original cost. 

I do novintend by this, that it should be proved by exist- 
ing traffic thus likely to pay ; but that the Government, while 
yeady to risk something, as they do in guaranteeing interest 
upon the capital of these Companies, should remember that 
this risk is laid upon the people, anc chiefly upon the ogri- 
cultfan classes; and should neake as sure, as the circum- 
stances will admit, that the projected work will cre long 
become self supporting ; and that the revenues of the country 
will be, at au carly day, entirely relieved from all charge on 
its account. 


VII. 


CONCLUSION. 





‘Tue conclusions to which I arrive upon consideration of 
Colonel Cotton’s views—are 

Ist. ‘That, considering the yast extent of this country— 
the nature of the climate—the character and condition of 
the people—the pecniiar relation in which we stand to them 
—yrailways worked by steam power, appear, under Provi- 
dence, to be the instruments for effecting that great change ~ 
among them, which we all desire to sec, and which it seems 
to be our mission to effect. 

2nd. ‘Chat the mere conveyance of the material product 
of the soil is noé the one most important want antong this 
people—that it is the stirring up of mind, not the movement 
of ‘matter, that is chiefly needed. 
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3rd. That tramways, to be worked at slow speed, with 
cattle, or even with some very light, and inferior engine, 
yet to be invented, are not fnstruments capable of effecting: 
this. 
4th. That, wherever, as on the trunk lines in Tycthe * 
traffic is sufficiently extensive and varied, to render the appli- 
cation of steam power profitable, the question becomes re- 
duced to the simple enquiry as to the most economical ap- 
plication of that agent; and in determining this, the whole 
apparatus comes to be considercd as onc—the gradients, 
curves, rails, engines, &c. + ; 

Sth, ‘That in this view of the case tho cheapest and most 
profitable application of steam yower is in the railway, as 
generally known in Europe—that the weight of rail, and 
sizo of engine are questions open to difference of opinion — 
fair subjects for discussion in cach particular casc—and the 
gradients and curves are, by every Engincer, determined with- 
out difficulty, upon known principles, and with Meaiocl: 
view to economy in working. 

6th. ‘That on any line of railway yet proposed for India, 
and many others yet to be examined, the charges upon each 
unit of traffic (allowing for interest upon cost of construct- 
ing) would be less, than it would be upon a tramway with 
light rails— sharp curves” and “stecp gradients,” as pro- 
posed by Colonel Cotton; while the benclits conferred upon 
this country by their facilitating cheap and rapid personal 
intercourse, would be inconceivably greater. 

Th. That as far as the people of this country are concern- 
el the works at present must be carried out hy Government.” 

8th. ‘That the only sale principle, by which to determine 
the selection and execution of works, is to be found in the 
probability of their “ paying”; and that this principle, care- 


* That is cither by Givir own Agents or by Companies under supervi- 
sion and guarantee, 
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fully applied, will lead us to a sufficiently rapid progress ; 
while it, in some measure, ensures the people moving for- 
, ward with us. ; 
pring er the highways should be considered as divided 
into ff and branches, constructed and maintained by 
Government ;° and that the proper mode of undertaking 
the construction of sucha system of highways is by furnish- 
‘ing the trunks, at once, with that description of road, which 
is best calculated to carry a heavy amount of traffic, and to 
pragase, and facilitate the subsequent extension of the system. 
10th. ‘hat the feeders should be carefully made to keep 
pace with the trunks, and the main branches laid down with 
a view to ultimate conversion into railways. That an average 
kind of road for an average amount of traffic would never do. 
Lith. ‘hatin this part of India, the annual opening of 100 
or 150 miles of railway, with due attention to the branches of 
each portion, would be probably found asmuch as the country 
ota afford,t or the growing traffic keep pace with gas much 
as could be carried out, with a fair hope of each suecceding 
portion proving remunerative.t 
12th. ‘That there would be the greatest danger in acting 
hastily, upon an assumption of the abstract value of a road, 
tramroad, or railway ; and throwing down, at a vast expendi- 
ture of money, an extensive system of the onc or the other, 
far in advance of the requirements of the people. 
18th. That, fortunately, itis not likely that this will be at- 
tempted ; or possible, that, if attempted, it could be cfiected 
in the time contemplated by Colonel Cotton. 


* Sco note, page “6. 

+ Ldonot meen by this that there should be any interruption in the con- 
struction and extension of the ordinary roads, ‘They aro alwoys valu- 
ablo even after they may have been ina measure euperseded by the 
railroad, 

¢. The rate of progress will of course vary asethe country advances in 
wealth and in commercial activity. 
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1th. Lastly, all Colonel Cotton's enlewlations of Joss from 
delay ate founded upon erroncous date—as to the rapidity 
with which his tramways could be constructed—the length of 


time, on the other hand, which it would take to lay doy 
railways—the present traflic—and the cost of wor, ron 
roads as he proposes. ‘ 


T trast T have said enough to show, that, taking the lowest 
view of the case, we provide the cheapest description of 
traffic—no matter for what goods, by laying down a railway, 
suited to the most economical application of steam sever, 
upon all trank lines in India? whereon the trafic is likely to 
be large. Even in the case of goods, of raw produce, having’ 
shown that, mile for mile, upon alllincs where the teaflic is 
considerable, the actual cost of transport, per ton per mile, 
will be less upon the railway going at 10 or 15 aniles an hour, 
than upon a tramway, with sharp curves, steep gradients, and 

— horned cattle, Eneed not stop to prove the advantage of ran- 
ning over 2 or 3 hundred miles a day, with punctunlit are 
certainty, in a country like this, instead of crawling along at 
40 and 50. {t is an advantage to every description of goods; 
an immense advantage in some cases—absolutely necessary to 
the very existence of many kinds of trafic. 

But the most important consideration still remains. What 
shall we say to the political, social, moral effects of the two 
instruments ? 

‘There is much to be done iu this country. A bare com- 
mencement is yet made. ‘The strnggle is commencing, in 
earnest, between truth and falschood—light und darkness. 

Tn this peaceful, social contest, our operations have hither- 
to been confined within very narrow limits—chiefly to the 
three Pgesidency ‘Towns. 


We may sec in them, and in villages not ten miles out of 
them, the difference between a Hindoo, who has been touch- 
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a by the leaven of Christian civilization, and one who is 
* syond its reach. 
| » We want an extended base for our operations. ‘he rail- 
ero ustthis. Inn few years, stroams of light will 
‘ass ucroseehe country from Calcutta to Lahore—from Bom- 
bay to Agra—from Madras to the central districts of the 
Peninsula; while rays, of varying magnitude, penetrate the 
ndjacent districts, fraught with the moral and spiritual reno- 
vation of the people. 

‘Wyayelers of every class, Europeans and Natives, will 
pass rapidly, freely, and in comf8rt, among the people; while 
We press will find access to multitudes, who are now iguo- 

ant of its very existence, 

It is to this movement of mind and intelligence, that we 
have to look for all our greatest results here. 

! Ie is this that the slow speed tramway can never accom- 
bhlish—can attempt even imperfectly. We want every in- 
viii for people, of all classes, to move across the length 


and breadth of the land, 
On the cheap tramway, this inducement would be confined 


‘o the pvrofter of a scat in a car, to be dragged along at five 
miles an hour ; the passengers, European and Hindoo, - 
Prince and Peasant, jumbled up with cotton and cqcoanut 
oil—hides and horns—brattics and salt-fish. The transit 
‘aus¢ le slower ; the expenditure of power to effect the tran- 
sit musé be greater; while the actual charge per unit can 
mly be Ieas, while the amount of traffic of every kind re- 
naings amall, ; 

Happily, under the wise measures that have been at Inst 
wopted, the problem will be, in « few mnths, solved. 

Tet 100 miles of any one lino of railway be open—sufli- 
ient in Sength to command the traffic of: the countity over 
vhich it lies—and all will be known—ggods, passengers, 
‘xpenses, tarills—while cvery additional mile, brought into 
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operation, will furnish an additional stimulus to traffic--ad-| 
ditional inducements and facilities to the extension of the 
railways themsolves, as wel) as of.other means of comin 
cation. I have myself no doubt of the resalt.* % 
Let improvement in other departments only%tp~gacel 
with this; and we shall be in a fair way to fulfl-our missiva, 
by creating and maintaining, among the people of India, 
temporal happiness, and social | progress, to the extent of their! 
capacity. Ye 
The enlargement of .that capacity will follow ; butyupsde 
the most wise and liberal.adininistration, will ever bea work] 
requiring timo and patience. Fow men do any good in uty 
world, who are not content to work for péaterity—to BOW, 
now, that others may reap hereafter. . ' 
* Tho Bombay lino of about 22 miles, ia now "pay ing almost wholly 


hy Native passonger traffic. I hear that the very Fis appear to be! 
ablo and willing to pay as much as five Annas for 20 miles. 


